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(57) Abstract: 



PROBLEM TO BE SOLVED: To maintain the speed as 
high as the speed of a DRAM and to eliminate refresh 
operations while being of a (1/2)VCC fixed plate system, 
by constituting the memory cell of a nonvolatile memory 
FRAM by connecting transistors and ferroelectric 
substance capacitors in parallel, 

SOLUTION: During a standby, all cell nodes SNOO to 03 
and 10 to 13 have the same potentials as a plate PL 
potential. Both ends of ferroelectric substance 
capacitors Cfl to Cf4 are always short circuited during 
a long standby period even though the PL potential is 
fixed or moved between 0 to VCC. For example, even 
though there exists a leak current in a cell transistor 
pn junction, the both end potential difference of the 
ferroelectric substance capacitor is 0, the electric 
charge equivalent to the amount of residual polarization 
is maintained and no data destruction caused by 
polarization reversal occurs. Moreover, compared with 
the FRAM, which has a conventional DRAM and a DRAM 
mode, since the cutoff currents of cell transistors Qi to 
Q4 may be large, the transistor Is made to be easily 
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T U-r U J^c^><Z)T^'g) ^^^m<i:-r^ n > h: ^ 

^oy-x • Ku-r >iS^Pp1^cS^i^$n;^?4lSS^4^i' 
mrtB4^^S#:|B«^Mtl. h ^ > vX:^ :i c7) h ^ >>?y^ 
^Sirm h ^ > vX^ ^fgf^ LT;< ^ U -tr^l/t/n ^ ^ 

a^CJiJ? h ^ > v^X ^II^S^ LT>^ ^: U -tl>ll/y D ^ ^ 
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XxAo 

C0tB'».^ff 3;^ci6<7)^agf$:fBti^^<!:^. |tj-5"^>y± 
{3?g«SL;^cvA^AL S I T'TSoT. 
HUtB^^gftlBteS^t^. K^>i^X5^chc:(7) h^>>^A 

l^\z'mi Vyyvy^ ^^gi^ LT ^ ^ U ir D ^ ^ 
^g^L. cc7)^^:U-tr;by'D^y^^1g^fS@BMLT-t;u 

L S 1 -^f^-yyo 

norzsb<Dxtimmii. mn^-^-r ^ t2~ya'i:zy'^\zmm 

t. :i(Dm^m^izmm^nr<iTy^^^i. mt^^-c^ 
a-:ru±:y^{zmm^n£^mt<simm^m^'r^m^i&m 
t. mm^-c ^rn-yuty^^zmm^n^-^o^m^.^ 
fx o '=¥^mwm^.mm t ^mA.rz.mmzi y\i=L-^yxv^ 

ATS^oT. 

BufB¥^^tBtiSMH> h^>>^X^ct ceo h^>S/X 

^cDy-X' \']y-(ym'^mzmm'^nrz^mmw^^ 

^iSlt^JJ^^-r^ch^C:. i^a^Jig^gpc7)^;^j:< ^fe- 
^ffilcStR h ^ >i^A^ ^J^^LT;< ^ U -t;i/yD ^y ^ ^ 

7 U-f ^«J5E Ufc *>c7)-e^ ^ vl ^ ^it#m chf ^^^3 > 

\-u^ym^m\zmm-^nrz^mmw^^ny^ 

g L T -fe 7 U ^ ^ b c: ^i|#gS: -r ^ ###^IB 

m-mw^-t^Lmz. mmmmm(D-mzm^hyy 

y D /7 ^mfSSBMbT-tr;l/7 U-r ^<liJ5£L/cC 
f^jUjiT-^^^^^IBItSEo 
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^j|g.^a5<^^>;ij; < t%-miz 1 ea±cDatR h > 

mmm-r^t^iz. mmnmm^<o(!^r^< tt^-mzm 

hmmizt^m-^nTi^^^ct^^mt-t^^mmmm 
>i^x^<z)v-x • K u-r ym^rm^zmm^nxm i co 

h ^ > vX :^ {ca^lJI^M^ nfcS 2 h ^ > >^X ^ . 

m 1 Rtj^ii 2 CD h 'y>i^:^9(om.^mmmzmnmm-^ 
mm-t^tmz. mm^mmm(Dpt<si< th-mzi 

mu±o:>mR h ^ >v>'X5^^SMbT^^ U -iDiy^ay 

So 

h^>vX^<h. CCD h^>i/X5^CDV-X • Hl/-<> 
2 (7) 1 <iIJ^±S^im^$nfc^*? h ^ > vX ^ Srt^^ L 
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-X - Hu-r >s^PBT(rigsg$n;^c^^i^m^4^^/^>^^ 

-tr;i/:/D -y ^ ^1tia<@iHSUT-t:;i/7 Lfc^ 

>yA7^irX!itg^W-r^#^ft^fB1tSM^ffl^^T. 
HulB;^ ^ U ■ti;i/:/n ^y ^ F^cDlt^CD >^ ^: U h ^ 
>>^X^^?Sii$-t^T4D<mi (^X^^yy^> HiffB^^ 
-\l)[^y'U y ^ \^(Dm^(0 ^ ^ V -^^JKDl^^-rnf)'^ 1 C)CO 
^ U -tr ;U O h ^ > X ^ ^I^^Mt^^ L T r CO ^ ^ 

o-tJi^MRL^ mm^^'eo^Mzic^i^r^-^cDm 

tiit^tB L <^fT ^ ^ 2 CD X T- -y :/ <h tr C i: 

^ m <i: T ^ ¥ ^#:fB^.^ m CD ^i/j^r So 

[|*^Jii7] b^>>^x5^<h. ;ico h^>>>X:^coy 
-X - Ku-r >«TPpl{cs-^M^Jig^$nfctf[SiEcos 

BufB;^ ^ U ir^l/y n -y ^F^(Dlg^<D;^ ^ U -ir;Uco^ h ^ 
>>?Xi$^^2§il^itT^<lll <DX5^^y >^<h, SStB^^: 
U-tr;i/yn^y ^P^cDlSfccD^t U-t^l/COV^Tn/j^ i 

y^^^j'i^)v<Dh'y>z^y>^^$mm^mi<zvxc(D^^ 

U -tr^l^ ^ilK b , ^aj? ^ t U -fe ;t/ mi tB^ifUm*^^ 

mi^=¥^/^iyi^(Dmmmn^wt^ih'rm2(D7.y^y':f 

m^^ls'm3(Dy.^yy'^. mj|Bm^^U-t:;i/{cmi 

/^iy^(Dwmmm^m^a:i-tm4(Dysy^yzf^. mmm 
iR^^^j-\i)\^{zm2(Dtfimj£^mpi^m}±^m^^t^^^ 
5 CD X T- 'y -ft^^ts zL ^ ^mWiL-^^^=^mmm^mm 

[0 0 0 1] 

CO 0 0 2] 

M.W'^^/^'y'^ (Ferroelectric Capacitor ) "^m^^tc 
1^W%^^=^^) (FRAM) ;:?vag$nTl^^o ZL(D¥ 
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2m. m.^ttiL, m^}2^^mmf)^D RAMUS, sv— 

[0 0 0 3] F R AMcO-fe;i/tS. DRAMCDm^^mC 

^ x-/}m^b^n-x:^rz. mi 73 (a) izvtM<DDRA 

U(D1 h'y>i^7.^yi^^/^zy^m^(D^^^)±:j[. 

(b) {CtS*CDFRAMC0 1 ^^>>?X:$?/'l^-\- 
[0 0 0 4] C(7)J:^JrFR AMcD^^U-t;L^^l. t>ti 

'pDRAM(D^^^j'\i)vmf^tm:$^mizmm'r:^^o m 

fSi^.^Jt. (1) DRAMT(l=^^-\-/N°'>37chL.TS5!W 

^mm^^(Dh(D^m^^^A. (2) dramtji^^ 

/V>^CD-5g(DyU- (1/2) Vc c tCgl^-r^ 
FRAMTtiO V'-Vc cPBl-e^l(j$i±-&,i^,OD^T 

[0 0 0 5] (2) ^cMbTt). y^u-bmm^ov^^ 20 

^Vc c ^T^HT^^rS (T. Sumiet al..l994 IEEE I 
nternational Solid-State Circuit Conference Digest 

ofTechnical Paper, pp. 268-269. Feb. 1994^) ^^i^. 

(1/2) V c c (CH^f -5:^^ (H. Koike et aL . 1996 IE 
EE International Solid-State Circuit Conference Di 
gest of Technical Paper, pp. 368-369. Feb, 1996 
K. Takeuchi et al. . lEICE Trans, Electron.. Vol. E79- 
C. No. 2. Feb. 1996) iz^ Omtz^O-D-D^y^o 

[0 0 0 6 ] SfoT. ( 1 ) i^mtDR AM ^im—X:^ 

^fc. -^JUYU^m^hD RAM t.mm'C. mi 7 30 
3 (c) iZ7B-rj:oU. y:t—)ly'y\^Bl^m^'^WL 

2FX4F=8F2 

y\ Fti«/hjjpx^ri^^-r. ^fc. mi 7 3 (c) <D 

BL, yBL{^lfy hmiX-^^o 
[0 0 0 7] FRAMljifpj[^3S$^m{C|j^0^bT43<o 
[0 0 0 8] DR AM{C:fel:^Tti, -tr;l/h ^ >i^X^ ^ 

ON{lL> -fe;l'^-\-/N°S/37{I V c c ^(.^ti 0 vco«m^ 

??r^S£'^ait-o DRAMTfl. gjl 7 4 (a) Iz^-Tct 

Hfii [c] ) f)^itm-r^o :L(Drz^. -^ji^h^yi^T.^ 

[0 0 0 9] cnfC^^l^FRAMTti, gl 1 7 4 (b) 
h (PL) m7:?^'0V. Xhl/-S/V-K 
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l'^7t^^^#;^^o C:c7)<h^, PL = 0V, SN=0V 

^if^ll^4^-\'/v>^c;D^j[}n«JEfS0 vtt^ 

0. gll 7 4 (b) ^(D^M^^m (=-P r ) <DD<DisL 

(BL) ^{4^0 V{C'7''U5^i'-f>'LT^^. -t:;Uh^ 
>>?X^^ON{rL. P Lm/dE^Vc c iC±tf^<i:. B 
L^fitiSNWfi<J;0:^#l^;td6> BL-PLPs^iC-V 
c c comi±;&^*ffiSP$n. D,^,75^6C.^cDf4S{c^{t:L, 
m^^(Om^'AmP s -P r<7)^^3^(7)m{4;!;^'t:^y h^fCil 

[0 0 10] yi^±,Mz "1" T^'-^T^^^S^iA^ 

nTl^/cil^. -hSBi:f^t$fCB L • Pl^m\Z-V c c (D 

mf±fj^iF\)m $ n, Bj^^i^j^i^c /^.(oiiLm iz^amk if. ^ # o 
[ooii]^?eoT, #Hse^> Mg^Tigp s 5j^«:f^;o^' 

tBLTti (P s + P r) - (P s) =P r . '^0" S^J^^ 
tHLTfi (Ps-Pr) - (Ps) =-Pr ^fc^f^m 

tiy hm^tiy hWim\zm&mf)m^i.. ccD^s^^ii 

"0" t"— ^tlO Vch7^j;^o 

[0 0 12] ^^Uir;U-x— ^<7)M»^iA;^^fr 

^);^cd6, PLfiBJgO VtCTlf ^n-So CKT^ch^. 

-Q" 5^^— :$7t^BL-PL = 0 VtCT^^O, C.#./j^bD.^, 
IzmO. "1'* 5^-^HBL-PL = Vc c thT^iO, C 
.^;5^^D.#., 5>SJ^teLTA.'^,(;)&g{C^-?)o ^<7)t*. 
1r;W h^>>^X37^0F Ftcr^o ^(DA.-iS; 
\t^J — i:7 MiM \ZJ;:0 SN/j^OV IzTtf^^ ^lAj^f,^ ih B 
^dTf^i-r-So ^n^— ^(T^ij^fp^ll 1 7 5 

(a) {C^fo 

[0 0 13] FR AMchDR AM(Diibf^{C4o^j-'S*^C7) 
jStifi, FR AMtC^tel^TJi, ir;l/h^>S^X5'^ON 
(cLTBLcf:SN^^tC'>3-h^i^-'5fcttTti> t'- 

37 75^'i^<;^m$n-r, bl on) - y> i.f^(Dm\<L^m^ 
\z$>^o ^LT^(D^. M.^^mcomi'^p Lmi^f)W{^ 

FRAMO^Ahf^-DTl^^^o 

[0 0 14] :i<Dmm}^.^^m-r^rcisbmmi.rcJzo 
iz. PLmiiL^m^cD {\/2)vcci,z-r^yj^m^m^ 
nri^^o :zti'b<D:^^(Dmi¥^mi 7 5 (b) (c) 

(C^fo ttz^SAf^<>DUn-;i.0^ (^17 5 (b) 
(c) 4'£¥5^) ti. PL^ (1/2) Vcc. BL^OV 

:^^^ON{Z-t^. Z(Dt^. BL • P LPB^(Cfri-(l/2) 

V c ccDmm^^wm^n. 0174 (b) izTjk-f^o 
ic, "1" 'T'-i^^tBA^^ibC/^jzi^^^'Dx^mRi^ 
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lis^n. "1" -x-^coBLtivc etc. "0" 37 

OB LtiV s s (hT^cO. &>5?0-feJU{CBL-PL== (1/ 

2)vcc, (-1/2) V c c Hitjp^n. " ^-^tiC.-^. 

[0015] (b) (c) (n-l5^\-^^(n'^<DmV^t^'> b 
(b) (ry-}5^\X. BL^ (1/2) V c c fc-f 
-<X?^ (IP-^ "1" 5^-^frlA.'S;0^bB.'^.'\. "0" X 10 

^^^mznmi.'z^^^o (c) cD::^^t^, wl^iai; 

T7!?^e>BL^'1' n^-rXLT (1/2) Vc c (CLTl^-^ 
(EP-^ "1" -x— ^tiA.^.cD^^. "0" ^—^\XC^. 

tl, 017 4 (b) COA-BFbI, C-DFb1C0«^^M (P 

s-Pr) ^fij^bTV^^ (i^^mbT(7)5->@J^f^{CJ: 

[0 0 16] Z.n^ (b) (c) CO:^^fS (a) (7):;^^ 
{Clrb-^. PLIife^Ki^O^-rClitC^^T^-tX^^-f A, 

c) ^ (1/2) Vc cJy,TJw-r'5if:>^7^^^^^.'^. (-ti 
D R A M tC. U :7 U ZL af^^^^ik:^^ {C T^cC >5 ^ 

[0 0 17] (b) <7);5^t^. 7.37> K/\'-r 4Jfl 30 

ir;PCOSNy— Fti (1/2) Vc c{C;^ci:-:?T4otl. pnig 

^^{Cct^U--:^fl;o1t(c:J;D SN«{5:/^^^ (1/2) Vc cJ: 
OTTi^^-^ch. "1" 5="— ^^iB.^;^^bC.'^.<D:^tcrfi];J>n^ 

T'--^7!)^'^«$tl'5o Z.(Oti^. 017 5 (b) 
^SlRbT. (1/2) Vc c cD«{i^SNtC»^iAt^U >^ 

[0 0 18] ^/t (c) x3^> K/NWI't^-fe 

;K7DS Ny — KtiV c c . ^l/^ti 0 V{Cfj:oT^D. p 
TT^^'^i:. "1" T^-^tiA.^.;!)^^B.^.^LTC.'^.<7):5 

\z\^t^\^^'f—9i)^^m^n^o zLCDm^. m-^mm-^'D 
RAMt.nm\z\^x\^^^tz^. B ^^z^mv tzti^^-n'T 

-^mmLT^^o cfc-^T017 5 (c) 4':&¥:^{C^-r 
T, DR AMi:|WltlllC|^^mUX-tr>X/SS^i5i<^«J 

f^(;:» u y u ^y V =Lm\'^f)^^x^^W: \zf^^o 

[0 0 19] t¥5l?cfcODRAMtc:45l^Tti, 
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^^^TFT (Thin Film Transistor) ^m^^X. 4F 
2 (K. Sunouchi et al, 1988 lEE 

E lEDM Digest of Technical Paper, pp. 23-26. Dec, 198 
9 "^^mW-e- 1 4 0 5 9-^4:>$g) -tr;i/h-^>v^X 

^(DmtPi.m^z^^^'^iy^'kmwti. 

(D (T. Hasegawa et al. 1993 IEEE International Sol 
id-State Circuit Conference Digest of Technical Pa 

per, pp. 46-47. Feb. 1993) m^M-^nx^^^o 
[0 0 2 0] S*65tCF RAiVUiDRAM<h^ffi[HlK;:?^' 

5feC0 8 F2 -^^ X(Dmmt^^^ti-^mh^>zy7.9\Zi:t 

-c. 4^'^\zmm^mi^mmxmmy)mmumm}^.^^^ 

$btC. Z,n^(D^)V^¥KAMX^M't^{Z\'X. 
S*:«I {C 5S -V / 1 5/ ^ (7) h ^ > X ^ ^ 

[0 0 2 1 ] ^tz. NAND§yir;i/fi. ¥^ffil-^>i^X 

m^^\^/m^^ih^\z:i^^^x'^)vtm^mmx$>^ 
\jim^=^') ^\^xm^t^^^^ > h-r^^^>yAT^-tr 

[0 0 2 2] 

[^s^^Tjj^iS^Lcfc'Pii-r^llli] ;i<DJ;-5{Cfie*<7)F R 
AMtC^l^Tfl. 8 F2 -^-r Xct D/h^V^4 F2 -y-T X 

h^>i^x^^oyo-tx<Dlg$|{t:;0^*5g^bycD. NA 

N D -fe ; ct 3 (C C7) 5 > A T ^ -fe X T'j: ^ 

nTb^^rn1^.«^.:?)^^$)o;^cio $^{C. f;f*(Z)F RAMtC 
:fcl^Tti. PL«^iOgI^{Ccfc^fi5iii)!lf^chU :7l/-y 

[0 0 2 3 ] ^;^c. ^mwtm^mm^m't^^m(oiy7s 

^AiC^l^T, t^^CODR AMtCf-t^O F R AM^ffiV^ 
J:^<h-r'5ia^30^'^^;:»^\ HlJtBbfc^p/'cCFRAM^W 

[0 0 2 4] ±tB»t»^#«:LT^$n;^c=fo 

y>^L.7^'\z7.mm.^^'oz,h<Dx^^^mm^<^^ 

[0 0 2 5 ] ^fc. *fg9^cDfdi<7:)SWti. -fu-vm\tL 
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[0 0 2 6] ^fc. :^^mo:)m(Dm&d\t. ±$^<D^mp^ 

[0 0 2 7 ] 

[0 0 2 8 ] {1) ^mcDrnwrnm^no-^-i^u-ya lo 

t. mmmm ^ntz) mnnw^ / v> ^ tj?^ e ;^ ^ u -tr 
\z. %tmmmw^(D^pf^< ^^-mizm^h'yyvT.^ 

[0 0 2 9] (l-I) n >t:zL-:^'>X5=-Ati> ¥^#:|B 
(1-2) a>f:i-^>'y^7^AtS, t?^ttRAM^^t?C 

(1-3) n>e:x-^>-X^Ati, ROM^^^Cio 

[0 0 3 0] (2) ^^mmmMw^mm\.rz, i 

r^T tc^^ $ n;^c?i^«^ ^ ^ /I V 57 <h ^ ^ U 

mz. mmmmM<D'Pu<^^-ii^\zmuh^yz^7. 
[0 0 3 1 ] (3) m^y'-^^xt!^^r^isb(DmmA 

\z^m.^ritc^mn.^^ >- ^ ^ ^ u ^dx^^^ 
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[0 0 3 2] (3-1) T^>>^^;m^^0iA^v'X5='Ati. 
T'>?^;l/>b ^ ^ (h UTCDatg^ ^ ZL 

[0 0 3 3] (4) ^'-^^m^.T^rz^(D'=^mwm'^. 
'Sm^. ^(D'^mwum'^m\zmm-^n9v%mmh(D^ 

(Dpu<tty-'t^\zmiiRh^>z^7.^^mmi^x^^^) 

[0 0 3 4] (4-1) ;<^Ui/X7"Ali. ^^^^ffitg^S 

(4-2) ^^ufi^iLT, i*H, m^m(o 
mm - "^p'jyh. Avxh, oavxh, osv 

[0 0 3 5] (5) ^m<D^m^notz^(ozj7w^^. 

y^'iicr^mi^fcvx^AL s I ^'^y-e^oT, MIS 

[0 0 3 6] (5-1) ZiTm\t. MPUT'fe^Ccho 
(5-2) (5-1) tC^Dl^T. ¥^#:tB«^^^V<i^P=i- 

(5-3) (5-1) (C^SV^T. *##:fH1t^M^^^^^^'>iL 

(5-4) (5-1) (C*5l^T, ¥^#:|B^,^S^t'-^=^^ V 

(5-5) (5-1) (z^ol^T, ^»fl^fB®,SS<^5='-^;>t^U 

[0 0 3 7] (5-6) z27m\t. mmmM^n^rz.^(Dm 

(5-7) (5-6) tC:fe(.^T. ¥«#:iB'^,^S^ilI^5='-iS7 ^ 

[0 0 3 8] (5-8) zirm^. ^mmmmw^nofc^ 

[0 0 3 9] (5-9) LSl^yylt. aiyy^-^^LS 
I 'f-^yy'X^^Cto 

(5-10) (5-9)i;::fei^T, ^mm^mmm^mm^^mn 

(5-11) (5-9){Ci5l^T, -1^ig#:fB'li'3^S^I^JSJ^.^«$B 
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(5-12) (5-9)t-4oi^T. ^mwimmmi^ummmmm 
[0 0 4 0] (6) ^m(D\%w^m^no'^'^ i^u-fu 

^m^t. ^(Dm^mmizmm^nrcT>^^^. mm 
-r-r ^a-ya-tiy^izmm^n'S^^^f^mm'^m^-t^m 
^^Sch. m$^^^ ^^'ya-{Ly^{zmm^n'r-i^<D lo 

zL(r>:^=^^^}\^^m^mmM\^m.'t^t^\z. mmj^m 
mMi(D^}^u< L^-mzm^v^yJT.^'kw^x.T::^ 

ias b T-tr ;p T i^-r U <7) T' ^ d ^ 

[0 0 4 1] (6-1) «^ri>ea.-^vX5"A(i, 20 
(6-2) M^=i>h°:x-37v'X^Ati. m^'rV^Lnmt, 

(6-3) ^s=3>e:x-5^>-x7-A^i. ^^y^ub', mm 

(6-4) ^^a>t:3--^i/X5"Ati, ^^n>t:^-^ 

[0 0 4 2] (7) vyyvT.^ t^mmnw^^^^zy^ 

7??^ b T^i: ^ ^ U ir ;!/ ^ ffl V ^ ¥##^HSti^ ^ J3 ^ I ^ T > 
h^>>^^X^$^i:. ceo h^>>?X:$^C0V — X • K I/O 30 

[0 0 4 3] (8) Vy^i^T.^ tMmn.W^^ni^^ 
e T'cC ^ ;^ ^: U -fe ^l- ^ ffl «/ ^ Ac ^#^t:fBti^M (C ^ I ^ T . 

[0 0 44] (9) h^>i^:^^ t^mmt^^^/^zy^ 

^^ibu^^'t^j±)i^mi^rc¥mm^w.'^miz:^i.^T. 

PSSg L Til l/-r b C i: fgi ch T^o 

[0 0 4 5] (9-1) :^^^)^uv^(j^wm^. ^>^mm 
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(9-2) (9-1) iC^l^T^t^Lfclf^v ht^e^v h^**^^ 

L ir > X T > y tctg^$ tl'S C iio 
(9-3) (9-1.9-2) tC^l^T, MtRh^>S/'X^tiiSgc(7) 

[0 0 4 6] (10) h'yy^yx^^mnmi^^'Yy'^iy 
^^^^r^^^'EO'iDi^^m^^rz^mm^^^&miz:^^^ 

>t^'^m\zmm^tifz^mmi^^^/^iy^ f)^^^ 

^^ittc. mmmmm^<D^Pu<t:%-'mzmiih'y> 

mmizism^nxi^^cL^^WLt't^o 

[0 0 4 7] m-\)miiti.rz'^)\^T\y^C0 2:^(D}:iy h 

(10-2) m—^)iy]y^(D2:^(D\zy hmzmm^ti^ 2 
[0 0 4 8] (io-3)«igSAm(7)x^> hv^^-reticn. 

^ ^ U >^ P 1^ (D ISSCCT) h ^ > X ^ H^T O N L . 
(10-4) ^^EOzfay^P^cDHMo^^^^J^jyMlfim^z. 

^ONi,Zf^Z.to 
[0 0 4 9] (lO-5)yU-hmi^H> ^2liONt^tiX37 

>\^/'<^mRzsT^^4:fm^zm^'r. (1/2) vc 

(10-6) «igON^tSX^> H/N'-f iJ^ii 

icti. 0 V;!)>bVc cPpl^^ft^n^caio 
[0 0 5 0] {\0~7)}zy hm\^. -tr;i/^-^g!^tii Lhu 

(c. 0 vtcyj^^ — >^^nTv^^;i<ho 

(iO-8) \zy hmt. -fe;U^-5^^<^5^aibmf{CVc c (c:/ 
[0 0 5 1] (10-9)y^-ir;Uti> ;<^U:/Pry i^f^c^) 

(10-10) ^^--fe^uoo^^/ti/^'Sfiti. 

1, 5fS:?&^e3fS:^^v>cl<ho 

(10-11) ii;Kc, -^mnt^^^/^zy^^m^^^z: 

[0 0 5 2] (10-12) &pC^U-fe;KD^|§«#:4^i'/1S/ 
(10-13) S-^^Uii;^CO?^i^m^4--V/N^v:57ti. ^g^co 

(10-14) S';<^U'fe;K^?Sssm^*+'\'/\°>':^f^> m^(o 
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[0 0 5 3] (10-15) ^^'^^}^)\^(D^mn.W^^f^'y 
(10-16) #;<^U-fe;K7)5Sail®«:=^^i-/^i>5^ti. ItSccT) 

(10-17) ^^^oii)U(Dmnmi$^=¥^/'^iy^\t. mi(D 

[0 0 5 4] (10-18) (10-12.10-13.10-14.10-15.10-1 

6.10-17) {c4d(.^t. ^^'t^j^ji^cDm^co^mmi^^ 

(10-19) (10-12. 10-13. 10-14, 10-15) {C^fel^T. ^-^^r 
[0 0 5 5] (10-20) (10-13.10-14) (C^Bl^T. «-;:<^ 20 

^(Dmnmi^^^/^iy^(D^mm^^m^t^i^. z.n^ 
i>z. ^mm=^^/^iyi^-^<Dwmmf£^m\zT^ix. 

[0 0 5 6] (10-21) (10-12.10-13.10-14.10-15,10-1 30 

6.10-17) iz^i^^x. ±>7.Tyymz-mmmm:?^'^ 

(10-22) (10-13) (C^fcl^T. #?^I^S#:4^1^/V>^rplT 
(10-23) (10-14) {C43tr^T. S-^ill«#:^-V/^v:^PBlT 

[0 0 5 7] (11) h^>>?Xi$'c!:^i5l«#:*-V>'ti/ 

^^^^u^^'e^j^ji^m^^r^^mm^mMmiz^i^ 

tmz. mmmmmm(D'pt^< th-^^\zmiRzs^2 
(DM^h^yi^T.^^mmzmmLT^'t^jr/ny^^ 
'm^L. zLCD^^^jy'ay^cD-mtiiyhmzt^m^ 
hmmiztm^nx\^^^:ia^wm^: 

[0 0 5 8 ] iW-l) mmLrzizJ\^T U-f (D 2 y h 

(ll-2)|t|--fe;U7U"f 0 2*0h'*y h^$:?*<hL.T, ir 50 
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(D\^. i^'rri^^-jj(D}:iy hmzmm^n^mi . m2 

<D2m<DmiRh'y>iy7.i$^(D^^m:^ONiZ-t^^t{Z 

[0 0 5 9] (ll-3)m?J^}SA?^(7)X^> K/XWP#{C{i. 
HI, H2or)iltR H^>i/X^(7)Mn;0^— :S^J10F F b 

( 1 1 -4) ^ ^: U y n >y ^ (7^ ffiB (t:* / ^ U . 

mR't)l<Dh'^>i^7.^^0FF{ZL. ^n^^(D-\zJl 
<Db^>zyX^^±XONC0^^X. mi, H 2 COiltf? 
h-y>i^A^(Dmyj'^ONlZ'f^Zto 
[0 0 6 0] (11-5) hmHti. -Bz^ONf^ti. X 

^>\^/i'<mRZJ^T^9-^ Zfm^Zt^^-r. (1/2) Vc c 

(11-6) hSMH, m/^.ON|^^S. X37>HV\WB# 

<^Bt^c^i. 0 V7!?^bvc crpi^^ft^n-sccho 
[0 0 6 1 ] (11-7) e^;/ h^ti, ^Ji^-i^m^mi^m 
\z. 0 vtcyu^^-v^nTi^^ctho 

(11-8) tr^;/ h^H, ir;U5='-3'^^«^mbBS{CVc c (C^ 
[0 0 6 2] (n-9) y^-^Jl-U. ;^'tVy^Uy^i^<D 

(11-10) y^—\iJv<D^^/^y^mm\:i. mn±)i^<D 

1. 5f3:?&^^ 3fS;^#l^Clcho 

(11-11) y^—t)i{z. mnmi$^^^/ty^^mi^^:z 
[0 0 6 3] (11-12) ^^^'E^jiijvcDmnmi^^^^/^y 

(11-13) &^^U-fe;UCO?Sl^m#:^-\^/^v'^ti. iS^cT) 

aipcjos;:!: ^ 5^ if ^ n y ^ (Dmmm.xm^ $ n 

(11-14) &^^U-tr;K7)?Sifm#:^^AS/^[l. mk(D 

^n^(om^^'^mnw^^\ny^(DmmmxmfSL^ 

[0 0 6 4] (11-15) S-;<^U-fe;KD^ilim#:^^/1S/ 

(11-16) ^:^^'}'<L)\^(D^mm.w^^ny^\x. m^(D 

(11-17) ^^"E^jtJKDmnmi^^^/^y^it. mi(D 

m^mi$^^ -V y 9 timKmf(Dmmmzm 2 (j^m% 
^ny^ ^mm^m Lrzt>(Dxmni^n^:ito 

[0 0 6 5] (11-18) (11-12.11-13.11-14.11-15.11-1 
6,11-17) {c;fel^T, ^^^'EOiLJKDmWcCD^mmi^^^ 
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(11-19) (11-12.11-13.11-14.11-15) IZ^l^'^X. ^^"E 
[0 0 6 6 ] (11-20) (11-13.11-14) {C4oV^T. 

[0 0 6 7] (11-21) (11-12.11-13.11-14.11-15.11-1 

6.11-17) {ccBi^T. ■iz>7s7yy^m^z—mn^^M^'e 

(11-22) (11-13) il^Bl^T. ^^i^fl:#:=^^/ti/^FelT 
(11-23) (11-14) tz^l^T. ^^^^m^^+^/'lv-i^^F^I^ 

[0 0 6 8] (12) h^>v^;:?.^(h?SiSmf*^^^/^'> 

^f)^^f^^^'E^j±)i^m^^rz^mmmms:\z:^^^ 

'Ptsi< ^^-'mzimi^±(Dm^h^>i^7.^^]&^m 30 

[0 0 6 9] (13) h^yi^Ts^ t.^mn.w^^^^i^ 
^f)^^ts.^:^=E^}'^)v^m^^fc^mm^^Mm.\z^^^ 

-r >m'^m\z\^m^nt:im^m.W'^^r/^y^ t:. f)^^^ 
S3. w.^(^m^vyyv7s^^m.mmm\^x:^'E'}^ ^0 

m-^nx^^^zLt^m^ti-^^^ 

[0 0 7 0] {\Z'\)W\ — (D-\l)VT\yi (D2if(D)dy 

<^*f<hUT. ^L)V'f-^(DU^^\^/m'^ih^mz\iL. 
:z(D\iv ^^^^^c^ggc$n^4^lcD•ir;^y^^y ^cop^co 
loco^. A'mmm'i^-^ntz'miV'yyvy.^^^x 
ONf ^^<htCcfcO, :7;i--;U7='-y hBL::^^^^^■r 
[0 0 7 1 ] (13-2)magSA^C0X3^>A''l'B#tCtl, ^ 50 
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(13-3) ;< ^: U :/ D ^> rtc^fi:i:cD;^ ^ u -t;i'S*^B#ic, 

[0 0 7 2] (13-4)yi/-hfll^H> mMOW^\%. X 
3^>HAW0t^^T^^^ :/»#{c;!;^;0^:b6'r> (1/2) V 

(13-5) T^u- hmsti. nmonmt. x^>Hm»$ 

[0 0 7 3] (13-6) ti^y h^tf^y^ti. -tr;uey^C7)2 
(13-7) y^-ir;i/tl. ^^uya';/^l^co;^^:U-tr;U<!: 
(13-8) y^— fe>iK7)4^-\'/v>3^aaJd:, i . 

(13-9) 5^^^-- ni^n^^^ny^^m^^^^^ 

to 

[0 0 7 4] (13-10) ^^^U-fe;K7)?*I^S#:^^/tv' 
^ ZL to 

(13-11) ^;<^U-fe;U(Z)?$l^m#:^-\'/V>3^tl. m^(D 
(13-12) S-^^'J-tr;KD?^^m^^^/\''>5'H, mWiO) 

n^z.to 

[0 0 7 5] (13-13) ^:^'EU±:)V<D^mm^^^/^-> 

m^^^'bm^^n^z^L. 

(13-14) ^^^:U-tr;KD^^«f^^^/1v'^ti> m^O) 

(13-15) ^y^'E'j-iDi^o^^mmi^^^^^i^^it. 
mnmw^^/^zy^ t&tnm'¥-(D^mmm\zm 2 <D^m 
mi^^^/^y^^^^mmhtzhcDxmf&^n^z^to 

[0 0 7 6] (13-16) (13-10.13-11.13-12.13-13.13-1 
4.13-15) fC:fel^T, S^^U-fc;UCD?S3SCD^iSm«:+ 

(13-17) (13-10.13-11.13-12.13-13) iZ^l^^X. ^^"E 
[0 0 7 7] (13-18) (13-10.13-11,13-12.13-13) tr:fe 
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^n^y^ (Dm \z . ^^mn^^ n ^y^-^(o^im&^m \z 

[0 0 7 8] (13-19) (13-10.13-11.13-12.13-13.13-1 
4.13-15) M^l^T, -tr>xT>:/gBtc-s#iB®ffi^^ 

(13-20) (13-11) {C:fel^T, ni/^WiX 

(13-21) (13-12) (C:feO>T, §?iff ^ft^^^/IS/^'F^^T 

[0 0 7 9] (14) V'yZyVT.^t.^l^n.W^^f^'y 

^\zmMW^^ntzjm2(j^v'yyv7>s^ 'mi^xsm, 

iR h ^ > ^ ^t^^ L T ;< ^ U -tr D >y ^ 
[0 0 8 0] (15) {\) {\ A) (D\-^-fnti^\zm 

m^mnmrnm-t^hmz. mmMmmM(o~-mzmi 
^>i^7.^(Dmm^mi(D\z^y hmi<zmm\^. m2(Dm 

[0 0 8 1 ] {\^-\)y^—t:)l(D^^'/^iy^(Dmm^^^ 40 
[0 0 8 2 ] (16) h-^>S^X:57i:. C:c7)h^>S^ 

(D^^U'\z)i^ay^^mwcmmmL'X-t)UT\y-(^m 
jSLLrz^yyL.T{7-\L7.mm^m-^^ '=¥^mm^m^mx 
$>o. z(Dmm^mmt^yjm\z:^^^x. giiffi^^u-fe 
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h ^ > X 5^ L T :i (Z) ^ U ir ;u ^ MiR 

mmiR^'^o-^MzMLX'T-i^(Dm^}^^^\itm 
^mL^nom2(D7.9'y':^L^^tsz.t^^mL't 

[0 0 8 3] (17) h^>>>X^i:. Zi(Dhy>i^:^ 
U-tr^KD^ h^>>^X^$'^2gffl^ii-T*5<ll 1 (DX^y 

Vi-rn75^ i'C)(D^^:U-tr;uc7)h^>>^x^ 

«#iAtJ^^3(DX-x>:;:/<^. tufH}i«^;<^U-fe;i^{C^l 

>?);ic?:{CJ:0. m2CDtf[miE^«A^BufH?iigm<*:4^-^ 

/^S-^co^ffl^lS^^<^[liTm4c7)X7=-^:/7'<h. RuteiM 
^ U -feJKcm 2 CDSiSffi^^^iZitJ^ 5 <DX 5^ :7*' 

[0 0 8 4] H 

lC7)X5^>yy, 112 <7)X5^^y :7\ %A(D7.J'vy\ US 
c?)X5"'yy, ^3(7)X5^^>y°, ^ 1 COX^ :/(DjlitCfT 

^scDx^-yT", mKDx^yymMizn^n 
[0 0 8 5] ^fc. :^mM(D^mwmm'^m(Dmm:^m 
[0 0 8 6] (1) -\ijuhy>zy7.^^nm{.rzm^zmn 

I— o 

(2) ■fe;Ph7>>?x^^#eEb;tm(ct*> h^^J^^ 

[0 0 8 7] (3) ?Silim#:4^^/V>5'CDff^Bgtc43l>T 

(4) ?Sil§m+A'/'^->^CDTaE1i^«P t . Til?^^ 

[0 0 8 8] (5) ?^i§lt#:+-\'/^->^'tt. Bi, Sr, 
Ta, 0^^-^tsmf&, m^itPb, Zr, Ti, 
^^tsmei. m^itBa, Sr, Ti, O^'^^tsmSUL 
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(6) mnmt^^^/^i^i^(Dmm\t. i r, i rov 
tsmis.. ^^^^sr, Ru, o^^^mn^ch-r^vi 

[0 0 8 91 (7) mnni^=¥^/^zy^<DTmmm\t. 

(8) mnmi^^v^'^iy^<D±mmmo)±iz. t i 02 ^ 
[0 0 9 0] (9) ^mmw^^^/^i^^\^. mt^^BitLx 

(10) 3kmmi^^^^nz^^mt.±^mmm^\^rmmmm 
[0 0 9 1 ] {\\)m^mi^^^/^zy^<Dmm(Dmmy- 

\zmfSi^n^z.to mnmi^mit. cvd, mocvd 
{\2)mnmi^mu. ox,/\mmizMLxmm:^i^. xti 

[0 0 9 2] ^fz. :^^mi.Z^^^X{t. &sT0:>mBSL^m 

(1) mnmi^^^^^z^^\t. s imm\zMVT±:^i,zm 

(2) ^^rUir;!/ h^>->'X^{iDepletion Mh^>>'X 
i^x$>^:zho 

(3) (2) {C^l^T. X5'>F/t-rP#. mr^OFFB#Ji. 

[0 0 9 3] (4) mmoNm\zmmzn(Dm^^mu-r 

(5) «^oNP#{cs«{c:a<7)m{5z:^Biip-r^s«/N'-r 7 30 

[0 0 9 4] (6) mmt^xm^t. ^y-i^mmiiL^muL 
fzm^ yw-hms^ (1/2) vc cic±tf^rcho 

(7) SagOFFP#{i> h«{>A^0 VtcTtfT;^^^ 

(8) HiliOF FB#tl. hmfi^O VtcTtfT;&^b 

^-H^a^i^o vtcTtf. ^o^mz^^oFF-r-sc 

[0 0 9 5 ] (9) 7" K^co_h:^rtc-fe;n-^>v^x^co 

m3m^tm4mj^(Dmmmx=¥^/^i^9^nm-r 

[0 0 9 6] (lOie^yh^ti, W, Al, ^l^HCuT 

mi&^nx^^^zLt. 

(11) 7- \'Wi:^mzmi^\.rz^mm^^^n^y9 Lm% 

[0 0 9 7] (12)^ii^m+r/V>^(?)T{Cti 50 
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(I3)^i^m^*+i'/N'i>^<^±t.Zt:^y S^Ti^^'iB^^tlTV^ 
[0 0 9 8] (l5)ii^-tr;i/CDPL (yu-h) 

0 V-Vc cPbI^^WjL, y^—^)l<DPh\t (1/2) V 

(16) yu- hmsti. -^mm<DmBEr^^^^m-^it^c 

[0 0 9 9] (fpffi) Se*C7)FRAMJi?£*C7)DRAM 

[0 10 0] ClC7)^^7:j:tgj5jc(C^^l^T. X^>K/\^-r4' 

vum^\twmmm^m'ri^n<D{^^(Dx^u^^:fj^. ^ 

LFp^<7)mfeM^ 0 v{c Lrzfziffx\ty'-^\:i.mm^nu 
-D^v. m^^7i^/vrz^m:^mtm:^f^^zLtj:\^^^m 

mizmm Lx^miz un^^o 
[0101] y u- hmiiL(Dm^. ov^v c c mmm 

/^a^. vnm^m(D^)-^m^^i^^$>-orzLLxh. 

m^-K^<x^. -\LM^mtmm^n,^^^\xu\.^. 
^bL\^x. mM^'^m.x^r>fz. zrv-vmim'^x'^ 

[0 10 2] ;^{C. ^^W9^\m,m\.X\.^fz^)\^(OEiat^ 

1 0^a.S<^^^#A^. m7.\tA-\L)VUnX. y^\y- 

^ON7!i^bOFF^:*c^tCL> jllR h ^ >v^'X^ F F 

i^^^oN^z^^^ -^^^mmm^m^z. y^u—hnrnt'^ 

bl(l@, 3fSlg, 4mWi(D'^)V\-y>zy7.^\^ON^ 
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^m^mi^^^y^zy^^znjt^'t^. ^nt%. se^co (i/ 
2) vc c gl^yu- h:^^, 0 v-vc c^i(}:;^^(Z)i: 

[0 10 3] -fV-VmMi)^^2m^(0:^^')^)V-mi 
^ U T :fe V i T . ^: U -fe )\^^W^mm b 
[0 10 4] «e*C7)NAND^-fe;i/Tti, -feiKDS^U^ 

u^}. mz\LvvmmmMmin-^^^^.ii^^r>t:Lo 

[0 10 5] c:titc^^U*^B>^{c*5i^T«v -tr;KDil^J 

mz-V:^^. Zi(DXo\zi^^mzXr^. ^>^'AU— H 

[0 10 6] ^fc, -fe^Hgig^UTtl. -ir;l/h^>v^X 
^(^y- h^«/h:dDX^^a (F) Tff^^Tf^. ^MM'Bl 

?^^^^^;^jf^fiS:<7)T:i7^Yyfii^^«/hiox^?i (f) 
t^^. iecoi:;nt-rxti 40 

2FX2F = 4F2 

[0107] S^J.^imm'k'^tL^^t.. 
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MtmmizT'^mT^'Drz^^. ^i^B^Tii^inbco^T 

^pJtgT$)o;^c. (1/2) V c c I/" N^^TiSi^ 

[0 10 8] ^rz. :^mM(D^mm^Bmm^. =3>e 

Xt^A, y^^Ui/X'T'A, S/X^AL S I ^-y 

U > - ^ -7" A#<7)a-a S/X 5^ A (C iSffi f -5 CI i: 

X7"A(Dtttg[^±^ti;Ji^^;icb;^;^'pJtg^;^j:^, gp-fc,, :^ 

i^X^^AiCjl^T^. $ btcj^:;'j^^^Ui^v'X^A-^:;^ 
§»c^ >^ ^ U X T- A jgffl T ^ ^ o 

[0 10 9] 

[0 110] (mi(D^mwm) mi\t. :^mm(Dmi 
commmmiz^^t)^ n > bzL-^^ >^x5^A<7)S*tii^^ 

[0 111] ^cOi/X^Afi. ^a(?:>?^#^Ji^ff-5>"^ 
fc/^^x (BUS) 1 4-tr^^^n^'-^c7:»IBtt€:fT^^ 

wm^^mmmmmi 2l. v-Y^n^D-t^yif 1 1 

tcBus 1 4'x:mm^n^^mm^(D^'~-i^'^'^DmD 

[0112] :$immmm\t. *^ajco*z^»iBitgs 

(FRAM) >biL — :$7>'X5^A{Ctg*SL/z^jT'^ 

'i>o ^^mmm\zm^^rzFRAM<Dmm\z'Di^x. 
^zmmr^o 

[0 1 1 3] 112^^. :^mmw^mizm^^rzFRAM(Dm 

«[hI^^^UTI^>5o gI2 (a) iZ^l-^X. BL{t\iy 
h^, PLt^yi^-bBM, WLijfri»7-K^, SNij 

H^^-fo Q0tlilKh^>>^X:^^^b. 
^(7)y- hCDB S i {g-^tSyn-y ^MS^^^^-To Ql 

/N"e/^v-^{C;^4^^M(7)-^-^;:?^'f^J[JD$nfc:C f 1-C 

[0 1 14] 'itt^(DFRAU(D 1 '::)C7) ^ ^ U il^Ki. 
5l5 D R A M (7) 5gfi^± CO -tr h ^ > X 5^ ch l^^f*: ^ 

mi^^^/'^iyi^t^^mmmi^X. loco^^U-tr;i/^ 
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[0 1151 -^ixT. :in^4mo):^'eU'\z)i^^m^m 

[0 1 1 6] gl2 (a) X\^. ^^^^-T, 2fl 10 

ji'^i, "0" , "1" <D2mco'T-i^^mw.'t^o:>izm 

CO 1 1 7] *I^Mff^fi|(;:»FR AMCDl^f^^I5£5^-r^. 

^j^^^. Q3, C f 3C7)-fe;i^tC:fel^Tt^, — 
KSN03, SN{i2'^m—mmzf^^T^^^o 
[0 118] ^MDRAM(Dm^>X\t. C COJ: -5 T^cSr^fiJc 

;^cj: v> ch v ^ ^ ^ U Jf^ W<7) ^ , z:z,x\tm 

izm±mmm\^xi^^. mt>. mmmi7 4 (b) xn 30 

*-l" -T^-^Jii^^ig^^IlP r ^JtOB.i^, "0" 

[0 119] mm.mz\t. ^T<^-t;^y-KSNoo-o 

3, 10-13^1, X37> hV\'<4^Ji:7V- h (PL) 
<h|pli;«c;^j:oTl.^-Sp X^>hVS'<4'. PL«{i^ (1/ 
2) V c c {cH^bTl^^t^;^^ 0 V — Vc cPb1^^»j$ 
iic}:^7i>^\ :^mmwm^z:hi^^XJtt. SPtFelooX^ > H/X 

x&o. ^m^^i.x^-i^^mm^n^z.^uui.\ 

[0 12 0] ^Tc. S£*<DDRAM"^DR AM^:— 
?#-:::) FRAM(rit-<. iiJl'h'^yi^Ts^cotiyh^ym 
i^if)^±^<Xt:)^lK Cntl. h^>i^X^<Drff^i^m 

:^$<T*>ck(/H fie*0DFRAM^-H<7)^CDFRAM 

$m^(D±Mt±:)\^h^>zyXi^^1YlyX-\i)l'/ so 
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mcoizji h ^>zy7si^^^^(DmoNLxi^^rzi^mMf^ 

l/^U. m^hy>i^Xi^(Dti^y\-'tymiM'h±^<Xh 
[0121] ^^IZ. ^mtK^ONVXl^^ZtlZ^ 

-^ji^zTJuy ymmmmfj^'^fc^x^. zniz^ 

oNLxi^^±)ih'7>zyy^{Zc^^m^mi$^=^v/'^iy 

r^±T€^. z.(Dtm^moNi.xi^^z:^\t. m^-t 

)ix\t. sNf)m^^xi.^^rz^. miR'\z)i(Dmi'^iz^^ 

^mx^t:in^m<:iiiy)^x^^o 
[0 12 2] c<D^oiz^mmmmxit. 'i^^^'^mx 
$>-orz. (1/2) V c c zfu- hmitLm^:^^^mm lx 

tS^2::t>t-\ 't(Df^^^iVX. ^JyU^yzyzLWji^fJ^^m 

m-^i.^^mm&^T^fxh. m<D-\i)i(Dmm\t 
[0 12 3] :k{z. mmm^mm\^xi^rz^)i(7)^n^^ 

^^^2m^. h: h^B L/6^b 3f@gC0-ir;i/ (Q3, C 
f3) ^MtR-r^:®'&^#A^o :zn^. m2 (b) ^c 
^fo ^~r. g5^-tr;i^ (Q3, Cf 3) coy-HmvL 
02^ "H" :^^€> "L" U^MzTif. "kDVhyyi^y.^ 
Q 3 C0^ON:^^bOF Ftt^jcT-^o MtRUfc 
;<^U":^n^;/^CD:7D'y^atR^BS 0^ ''L" TiJ^^ 
"H" ]^^)V\Z±,\i. jSKh^>>^X^Q0<^^OFF 

[0 1 2 4] -r^<h^ffi{HiS§&5{C. yU-hmSPL;0^ 
bl^@, 3i@S, 4ffl@co-t:;i/ h^>i>';^^Q4, 

2, it50Ntt^.T, 2m^<Dm^\^rz-\i)Vhyyi^y. 
fruMwcssg^n, fiiiJstija«?h^>>^x3^Qo^^ 

[0 1 2 5] ip-t>, ^^aiL/»$iA^Pf{i, ;i(^l-:? 

(Dm^ii^Lxm^^^^yj^izni^x^mtmcmj^y^m 
^i^^(D (1/2) vc c H/gyu- h:;^^;. ov~vc 
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[0 12 6] ^JAtf. (1/2) Vc cgI^PL:^STa3 

/£= (-1/2) V c c (Dmf±^^^im'^n. mt^m 1 7 4 

(b) X'SoL. "1" 5=^-37 HB.-^.:^^ 6 C.^StC^i^SJ^ 

[0 12 7] i:oT. " 1" ^-^{c|8LT{i> P s 4- 

P r ^CDm^;!;^*B L{Ci^<^H:i$tl. "0" ^-^(rUL 
X\t. P s - P r^CDM^^^BhliZm^lh^n^. BL 

m^tmm(DmiiLtiif±^fx:^< ^' i " x-^jip 

s+Pr~Ps=Pr. '*0" 5=-'— ^tiP s - P r - P 
»#^^BL7!)-^*Vc c . "0" 'T — '^mitBL^^V s s iiT^i: 
[0 12 8] ^(7)<t^. "0" ^-^(1C.«^JIS^D. 

"1" T'-^tic.^.Tii^^^D. AL^mKini^x^izm 
-^-c^^. ypv>:7aif?^BS 0^ "H" "L" 

U^;i/{CTtf. h^>>^'X:^Q 0 ^OF F SIR 

O'— KSWL02^ ''L" "H" M 

lR-ir;U (Q3, Cf 3) (0?^Mm^^-\'/\^i/^<7)f^^fi 
i>3-h$n. "1" T'-^tiA.^':?5^^B.'il{CHD. 
"0" T'-^tiC.';^.;6^6D.'S{C^^. 

[0 12 9] ?^^^jmifimo:)m^mi^ym^^^m\z^ 30 

l^T. yu— h«^lPL;!)^«^ Ills, 3P@, 4e@C0 

#^il^O;<^'J-ir;i^ (Q4^:Cf4, Q2chCf2, Q 
l<hCf 1) ■{i)lhy>i^:^i^^^ONV^mxW^m 
^^^^/N'v-^cDiS^^^^O V{cWl^TV^^^a6. ir;i/5='— 

ji. -tiji^m^^mmi^ri^^iz^m^^. mmim±:)i 

[0i3 0]gi3{i> m2(Dmmnf&^^m't^r^^o:> ^« 
■fe;u^^£T^o. (a) (b) \:^mmmx$> 

[0131] -^JUm^LLTlt. il)lh^>i^7s^(Dy 

- hS^M/h^jox-^ri (F) -irff^fiJc-zr^. iumm^^^^ 
^-)i^wm<DT^y^>c-:/mm^mA^mi:'^ii (f) t-^^^ 

1 (lic7)-tr;i/-!t-r xli 50 
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2 Fx 2 F = 4 F2 

[0 1 3 2 ] ^-fe;^y- Kti. 3 F X 1 Fi±-r 
izmnmw^^^'^iy^mm-^n^o -yj. ■7V-hm 

HP L{S3 FiHT, 7- KM;^f^{C^I^#^i'^n^o ^'cC 
( 1 0 F X 2 F) /4= 5 F2 

[0 1 3 3] 'tr;l/h^>>^X^{i. pStS^l^t^p ^ai 

±SP@11tcLTt^^. >^J;ttf. ;<^:U-fe>'i/ (Q 3 , Cf 
3) Ji. SN03«7j?^'Tgl^«M. SN02«7:?^^±g(5«;ffi^/j: 

m^^fj^^^izmizfji'Dxi^^. 

[0 134] Z-0-t^Z.^X\ Xl^^yi:7m\Z:^^^X. 5S 

mmi^^^rszy^^±)ih^>z^::^yt.mmi,zmmx^ 

;<^rUyP'y^^COyi/— h«<lP Lti, SN02, 
S N 0 0 ^ <h |W| - O ± as a H IB ^ ffi I. ^ T ^ I ^ # t ^ it « ^ 
<. 1}tMFRAM\Zit^X(D'/a'\z7.(DZlXhm\^fJi 
l^o ±gB^®i:TS^fl:Sc7)f4^<&^A^. pMO 

s-tjih'yyi^^yiz'r^. so ixm^'r^'^j\^(D^ 

[0135] DR AMC7)'7— K^#^A 1 -^C ui2^T' 
(snap) -r^<i:piC> «65feF R AMT t)WL cos 
il'^\t.'^mX^^t^. Z.yJJt.^'ift^PKAM'^M^. W 
LCOfJJfCP L;^^^^'5;^c:es!). CKOA 1 -^C uiS^TP L =^ 

mrit>^r^z.^\immx^^o z.n\zn\^^mmx 
n\t. 1 m(DA 1 xfic nrn'^x^N-L^p-LcDmij^m 

PLC0RCiS5ifl>>C*ItC|g/hT#^. 
[0 1 3 6] El 4 (i, m2<Dmmm^^^^'t^t:.^(D 

m(D'^)vm^x^y^. (a) t^^M^, (b) i-xmmm 

0±:)lX$>^o 

[0 1 3 7] &-t;Uy— Hti> 3 F X 1 Fit-rXT* 

0. -t;i/y-HSN<!::-tr;i/y— HSNCO^^^-^pI^FX 

Fi>zm^mi^^^/^i^i^^mjs.^ti^o —^j. y^u—b 

«^®P Lti3 F*iT\ 7— HI^:^rf&j{c§|##«$tl^o 

BLmf&wz. mmi^^^/^iyi^^wm'r^rzib. b 

L<hBL<DFBl7!)^b, -tr;Uy- \^^±^Z^\^±^f^'£^mf)^ 
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CO 1 3 8] J;oTC(^^JTti. BL^-l-r^V (Bht 

1 m^t 

2FX2F==4F2 
(1 1 F X 2 F) 5. 5 F2 

xmsbizm^-rmt. s f2 i^^xtciaf^tt^o lo 

[0 13 9] rc0J:375:|ff*i(Dt«^CDFRAM^ 

[0 14 0] mzm^rzj:o\z. i^mmmm(DFRAM 
iz^i^xift. iiji-^^ Xf}m^ii)i(D^^Aizx^^rz 
db. mcziTshxit. miiz. ±^m(D^^ommm^ 
mx^^o mc^^^j^mxjft. m2\z. ^-j-z-^^x 

Xfi^^b-^^^tctb. mate. Jt-i3\zn\^x^^^^ $e>{c. 
xmimm}Yff)^^mx^^. 

[0 14 1] ^;^c. ')yUyi^:j.y^mr^t:L^.mS\Z. 

Mumm.xm^'^^^:zhi)^x^^rz^. netc. st^ 

Tz. ^rMU-\:.}V(Dm%mW^^^rni^^\t.n\Z^)V\-^> 

i^7.^xoNL.x^^^rz^. m7iz. ^M(Dmm^miz 

[0 14 2] «e*c7)FRANHi. •r'-^ffiltcT^S^iiT&^'li 

-e^'3;^c7!;^\ ^mmwmo) FRAMit. ±$Em5<Dmm 

x\ >^^^jm(D^mmiiF(Dm^(Dmm^'^mz 
L> ±mm4(Dmmx\ m^m^^xmmnti<Lmm 

=i>t:^ — ^i/XT^Acoy-r >^^U#{Cig^T^^o 

±fBiii. w,2(Dm^x\ z^yn^ hu-^^^is.m-m(D:;^ 

[0 14 3] C<7)J:a(r, Vl^(D¥RAUX\±mmm 

^[Hltf^U;^0f*SCOFRAM^;^(.^>g)Cli:T±T^ 
ATtl, RAM, ROM, ^ff^14>< ^ U CO 3 50 
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«icLT(/^/r75^\ *gl;ffi?f^^,(7)FRAM{l, M^MX^mm 
t^fz^. mi\Z^-^^o\Z. *^]^ff^^COF R AM^— 

tz. 'ijt^o^-D R AM Lnmt^m^:;k\^-\^^m^-r^tz 

[0 14 4] m2<Dmmmm) m^\-^. ^^mmc^mz 
<DmmmmAz^^t)^:3>[izL-^zyxy^A(Dm:^mj&^ 

^^y'ay^mx^^. T^j:^, ^ 1 chf^-g{$5>^C^di|W|— 
[0145] :$immmmx^t. m i (Dmj^\,zmz.xF r 
AM 1 2 ^sijtai'r'5;t56<7)i3 > hn~^ 1 5 ^m^i-xi^ 

cfcDft#:«tCti, FRAMl 2tia> hD-^ 1 2 
[0 14 6] :i(DJ:or^mmX^'DXt:y. 9c(Dmi<D^ 

Z2>ha-^ 1 5\t. uyuyzyzLmmm^(r)M±mm 
[0 14 7] (mscDmmwm) meit. ^^^mc^ms 

(DmMmmjZ^.t)^ n > t^^ — ^ S^;^ 7" Ac50S:*:tg^^ 

[0 14 8] ^mmwm^^. ^<Dm2(DmmMm^mrj: 

^.^M. FRAMl 200 I/O/^^'fifev-Xy^ABUS 1 
4{C^^^^nTl^^.^.T% :Z(D^o\Zly7.y^J^mm-i^S 

^X$>^o 

[0 14 9] z,(D^oum^x$^-z>xh. micDmrnm 

[0 15 0] im^commmm) m7\:^. ^^m(Dm4 
(ommmm\zW:t:>^ziy\zzi.-i^ iyxy^i:.(Dm^mj$.^ 
^-r'Xay^mx$)^o u^h. mi aim-m^iz\:^m'~- 

[0 15 1] :^'Mmwmx{-^. mi(Dmf$,\zmK,xRA 

Ml e^m^fX^^^o cfcO^-ft^KJtCtS, BUS14tCR 

AMI 6f)mm^rix\.y^^ 

[0 15 2] z.(D^^umf&x$>^x^. micommm 
mhmm(DmMf)m^n^. ^tz. :^mmmm{'^RAu 
lehmmLx^o. fraui 2j.z9^mxiBimzm 
m^^$>o. RAu^i'^^mr^m^'^. RAuti^x^ms 
RAM-^mimuRAum'^m^^^mizmmx^^o 

[0153] (^5 (Dmmmm) m s it. *%bjcd^ 5 

^fyuy^mx^^o u:^. m I Lm—^^^izitm— 
[0 15 4] -^mmwrn^x^t. micDmrnzuu^xRo 

M17^^ttTl^^o ^OMi$^m\Z\t. BUS14{CR 

OM 1 7 m^m^nxi^^o 

[0 15 5] z<D^z)r^mf5ix^'DXh. mi(Dmmm 
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— r^'^ROM 1 7 (CftSifibT4o< Ccb{Cj:0, fgaxh 

[0 15 6] (mecDmmmm) m9\t. ^mmcDme 
[0 1 5 7 ] micomfS^izm^xRA 

M 1 6 iROM 1 7 ^^^tT(/^^o J:OMt^^^Z\t. B 10 
US 1 4tCRAM 1 6RrJROU 1 V^m^-^tlXl^ 

[0 15 8] :io:>j:oum^x^^Th. mi(ommm 

miZRAUl e^mmiyXl^^Ctf)^^. FRAM12 
R AM<hLTiSSS R AM-^igjgDRAM^^ffil^^^ 

\zmmx^^o ^^{z. ms(DmmmmLmm\zROM 

^m(D^-^'^Roui,zi 7 xnx^^i&nxhitmt 20 

[0159] {m7 (Dmmmm) mi o\^. ^mmo:>m 
7 (DmmmwAz%t)^ icti- K(^«*ti^3c^^-rM5«: 
mx$>^o 

[0160] :Z(D I Ctf—\^\t. FRAM21^JgiSL 
fc I C^^yy2 2^ I CJj- K*:#:2 0±{C|SebTti 

[0 16 1] :^^mmmu. :^mm<D^mm^^Mm 

(FRAM) ^ J c^-\^{zmm}^rzmx^^o ^^rnrn 
mmizm^^rzF R AM(Dmm\^m 1 (Dmmnmxn$^mi^ 30 
rzmK)x^D. z.z.x{:3.^m-r^. 

[0 16 2] z.(Dj:oizi^mm(DFRAM^mmi.rzi 
c;^-K{c^t.^TH. mi (DmmMmxmmi.rzmmm 
3<Dm^x\ I cti—\^o:>ft^tf\zM-r^mwMo:>±m\^ 
±. ^^^\tmumtimf±^f¥x±^mo:)^-^$Em^m 
mx^^o m-^ I cti-\^x\t. mMEi^(Drcib. ic 

[0 16 3] ^tz. I cti-\^h{&mmmt}it, mmm 
tt^b, Mmit^mmx\ ^^m^mmr^^zt^z^D. 40 

f}^X^^o ^^iZ. ^^(DF RAUX\t. Vzl—)Vmi^ 

m. mmMX'^jSLZfmMOF Fmizi^^u^^ A"^^'^ 
mmvx\^^rzf)^. ms(Dm^^\^x. ^mmnmx^:i.:i 

- \^ik^m.0<D^j7s7f.yx^mmi[:x^^o 

[0164] (^8 (D^mmm) mii\t. :$^^m(Dm 
s(DmmMmifzmty^y'zyi^)i^mmmDji^^zy7.^L,co 
m^mf&^TR-r^ay^mx^^o 50 
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[0 16 5] ;i<7:)vXxAti, mik^'-^^xti-r^rz 

It. xf}•^r^rzmm5'-'^^]±m^^'f-'^^±^^^m. 

3 2<h. EE^^n;'tH^T'-^^SS1g-r-5FRAM3 3 

t.. j±m^nrzmm'r-^^^-hy.\-xmm'T-9^xij 
'f^x\i^timm3 4L. xti^rifzmmy'-i^'K\^)±^ 

[0 16 6] i$^^mi^m\t. ^mm'=^mwmm^m 

(FRAM) ^y'iy9)Vti:^'7'P^z^^)V\z'f^t}:^y 

m(Dii'zy^ )vmmM^'^^iyxv^L.{zmm\^tzmx^ 

'^'^mmm\zm\^^fzFRAMmm\'xmi(Dmmm^ 
mxmn{^rzmK)x^K>. d^T-t^^ingf 

[0 16 7] Z.(D^o\Zi^^mo:>F RAM^ m^^Tz'Ti^ 

xmrni^Tzmi. 2(Dmmx\ zi>/^^ hx±mm<Dm 
mj'—i^^^mmx^^o -^^{z. HfriE^4, 5<Dm^x 
m^ti.xmmtsii&mmmijx/'^y'r'jm^^m^i.'D 
-D. Mm\zj±m^-^^tm^r^z,hf)^x^^o ^tz. 
'^^n^y rmco^m-'ARAM^^^^mtx^tzi)^. 
m<J:>F RAM^m^^^:itxn-jy TmcoRAM^^m 
\z't^z.L^x^^. ^^\z. mmw,e(Dm^x. m^v 

[0168] (^9 (Dmmmm) 0 1 2 ti. *^0^(7)^ 
-ya^^mx&^o 

[0 16 9] z.o)zyxv^Aift. 'T—9^$^m-r^rz^(D 

m^M0:)F RAM4 3 t. Z:n^(DFRAM4 3 tn^i> 

m^t<Dm'c-T-i^(D^omv^rrorzisb(DAihtimm 

4 1L. F RAM4 3^r/AtB:^^M4 1 <h(7)rp1{CS2S 
^nrzZJ> ha — ^ 4 2 t. S/X^^ABUS 4 4 <h7!?^b 

m^-^nx^^^o 

[0 17 0] :$^mmmmM. ^^mMo^mm^m'^m 

(FRAM) ^;<^U K^V A^(7^^^^ 

{zm i^^Tz F R AMoopffltsu 1 ommmmxmm u ;^cii 

[0 17 1] :zcoj^o{z:^^mo:>FRAM^m^^rz^'e 
u v-x^^Atcisi^Tti, mi(Dmmmmxmmi^rzm 
1. 2(Dm^x\ ziy/-^^ hxx^Mcomm'T'-^^m 
mx^^o m}Kig4. s(Dmmx\ mmxm^ 
mmt)x$>om^mmm<D?^^^jmmmm.. lits^^u 

^Kx^^o ^^iz. ziyhu-^xEccmmh-^B^ 

[0172] (^10 (D^mmm) mi 3it. i^mno 
m 0(D'mmmm\z%t>^:^^^)y7.'rK(Dmifmj&^ 
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[0 17 3] -4^mmmmf)^. 9c(Dm9(Dmmmmtmr^ 
^.^M. F RAM 4 3 ^xttiti^m 4 iiz^i^mmL. 

[0174] (n 1 1 (Dmmmm) mi4\t. :^mm 
^'r:/uy^m'x:$>^o 7i4o, mi 2 tm—§yAi>z\tm 10 
[0 17 5] -y^mmmm^'^m9(Dmmmmt^u^}^. 

Ji. Zi>ha-^4 2^^^m{.. Aihtimm4 1 tFR 
AM4 3 ^<Dm^\^<Dm^X;<'E^Jiy:^y^A^mmi>rc:z 

[0 17 6] zcD^oumj^x^-DXh. m9(DmmiB 

X&^Z.t:f)^i^. J:r)—m<D{&:37shit^mmx^^o 

[0177] (m 1 2 commmm) mi su. ^^mo) 

mi 2<D^mMm\z%t:>^-^^ ^uy'u^zy-^'^-jy''(D 20 

^^^n^^^-r^uy {7mx^^o 
[0 17 8] z(Diy7.^i.\t.. ^m(Dmwm^^n O tz 

«60D-^< i7Dyp-fe'y1tZlTBB (MPU) 5 1 "f— 

\zmM\^xm^'^nx\^^^o cc-cframs 2ti. m 

PU5 ic^^-r^nn-Kp^^UchbTffiffl^nTl^ 

[0 17 9] ^^mmm\'X. ^mmo:>^=^mwtmMm 

(PRAM) ^MPU^COv-Xt^AL S I rta${Cjl^«!cb 

tz.mx$>^o ^'m&mmzm^^rz¥RAM(Dmm\tmi 

[0 18 0] :ic7)J:^(C2^^Bj(Z)FRAM^?gilcLfcV 
^^^^ ^UZl—\^^^?L^Z.h\ZXK^. MPUCO^^ 

m^mw3\z^'s.r^z.tif)^x^^. 
[0 18 1] ^Tc. mi(Dnmmmxmm\.rzmmm 

1. 2<Dm^X\ i:>/^^ hT*:^§»c7)T-f ^DH— H 
(D^WLii^X'^^o $^tc, iiScDFRAMTv-r ^on 

^t.'^mx^t^t^-DTz.f)^. mjfa^4. s(D^mx\ mmx 40 

firS»m:/j;:i:MPU:^^'^?l-r^'i)o ^tz. MPUti. 

m^\^^^t^ PRAM T ^^f^^^f)^. HU f 6 CO 31 d3 
X. MmL<DUP\JXh. mmx^^^U^^ ^uu-Y 

^'^')^mmx^^o ^tz. mmmi (D-^^x. mpu 

[0182] (His (Dmmmm) mi ei-^. -^mm 
mi 3(Dmmmmi>zw^^t)^^'i i^nyn-ty-^^yy^cD 
&^m^^7fk-r:/ay^mx^^o t^^. mistm— 
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[0 18 3] ^^mmmy^^9t(Dm 1 2(D^mmm^^u 

^.^M. PR AM 5 2^, mpu 5 1 OD-r >X V 
B> ' =^^yzyzL;<^0 ^:l^xm.mi'tzZ^lZ$)^o Z 
COct^tC, F R AM 5 2 ^MPU 5 1 CO^ >X h >- 
B> ' =^^yzy=L^^iJ tL'Xmmf^:i^izJ:D. ^ 
m^^XL^^hmmt^=¥^ yzy:^.^^ V^miM-t^Z.t 

[0 18 4] ^fz. mi(Dmmmmxmmi.rzmmm 
1. 2(Dm^x\ z}>/^^ hx±mm(D^>:^h^^i^ 

s> ' ^^yi^iL^mmX^^o il^a)FRA 
MX-f>7. h^^v3> • yi^iLCDm^W^X^Ltz 
{SjS<^/ta6iCi^tttgMPU(i^ilT^7^cC;!i^o7^c 

mffem4, s(Dm^x\ mmxi&mmmtiUMPv 
^mmx^^. ^Tz. MPuti, mmmijm^^iziz^ 

<m^MiX\ hXh^i;t^(D^jyUyzy-L^^ii^:^^t^FRAM 

itmmx^r^i^:^)^. mmm6(Dmmx\ m^oupvx 
fe, ^mx^m^t^-r>x\-^^i^3>'^^yzya.^ 
^o^mmx^^o mrz. mt^m? (Dm^x. mpuoo 

[0185] (^14 (Dmmmm) 0 1 7 1^. *%hjcd 

mi 4(Dmmmm\z%t:>^'^^ ^u-fw^iy^^y-xo^ 
s*<^^^^-ryn-y ^niT^^^o f^^. mi 

[0 18 6] -^^mmmi^^^tcomi 2<DMmmmhm^ 

^^M. FRAM5 2^, UF\J ^ l(D2'A'f—^^^r 

vi^zL)^^^) }iiyxmm\^rzz.t,\zi^^. ^tz. z,(Dm 

Tfi. 1 yiyo-hL^XSRAUmcDMm:^ 
5 s^ffii^Ti^^s. dCT. i:^^^zS2:iFi<7:>^^\ 

f>zL^*^B^<Df KAM<hLT>^<.iTt>^l/^L. MP 
U + ^r^^cDFRAMchUT. SWTffl (.^Tt)^ 

[0187] CCOct^tC. F RAM 5 2 ^MPU 5 1 
^Ztt^X^^. 

[0 18 8] ^tz. mi(o^mmmxmm\.rzmmm 

1. 2(Dm^X\ ziyn^ hx±mm(D^—^^^r yz^ 

UL^mmX'^^o ilScOF RAMT^— 

yzy^(Dm^^^^\.rzm'^. i&.m(Drz^\zmmmp 
\^\t^^xt^i)^'z>rzf)mt^m4. bcnm^x. nmxi& 

^nnniif^upvi^m^x'^^. ^tz. mpu^^, mm. 

ntif)mn\z±^ < MUX. chT t)fie*C7) ^)y\yyyiL 

m^z^mts^TRAmt.mm.x'^t^i^'^ffi. ffiriBiisc^aa 
n.^^^)^wmx'^^o ^tz. mtzmi c^m^x. mp 
[0189] (m 5 (oggssfl^^) ^ 1 8 iti^mmm 

1 5 0Dl|]!^?^SIJc#.^D^v;;;7^AL S I ^':/ t'cT)**!* 
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[0 19 0] z(Diyxy'A\t. ^m(Dmmmn-'^norc 
[0 19 1] :$immmmM. :^^m(D^mm^w>mm 

(FRAM) ^'>Xt-AL S I I^SB{CjgttL/cWT^ 

y-rxiz^^\ 

[0193] (^16 (D^mmm) ^ i 9 :^^m(v 
mi 6(Dmmmmjz%^^mmMmi.s i^y':f<Dm^ 

[0 194] ^(Df/x^Ati. ^m(Dmi^mm^norc 20 

'So 

[0 19 5] :^mmo)^^mmEmmm 
(FRAM) ^mmmmi^s i[^mizmmi.rcmx$> 

§0 *^JSff^SitCffll^/!:FRAMCOl¥J^(i^l (7)^lf£ff^ 

[0 19 6] z.(D^'^\z:$imm(DFRAM^mm{yrzm 

mmwi^ s i^y'y\z:^h^x\t. mi(Dmmmmxmm 
Lfz^i^ m2(Dmmx\ i^mmxi^^m^t^^'^mx. 30 
114, ^5. mecommx. ^m. mnnnti. mmwi 
^mmzmjtx^^rz^^ mmmm^^-i^, j±.m^-^ 

[0197] (m I 7 (ommmm) 0 2 0 li, i^mm 

mi 1 (D'mmmm^Z^^t^^Uiyy^'^^'L S I ^y^(D 

mif^m^&^^'txuy^mx^^o 
[0 19 8] zL<Dzy7.'rK\t. iSkfs.^wmmW'^n'D^ 

RAM8 2<!:^> ^ y±{Crg« bT^^$ tlT 40 

•So 

[0 1 9 9] *5g0>^<7)FRAM^nv^y 
L.;^cpiJ-(:f^'S>o *:*SgJF^^.{C.^l^;^cFRAMCDi¥*ffl^l^ 

[0200] FPD. FPGA, ^Ttg 
U (Reconfigurable) Uz^y^mx\t,. ^l¥5ST/h$l^ 

0. -4^mM0FRAU\t. milBSl. m2c7:)fiaT> ^& 50 
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mm. mmmtj. mmm^^mmizmit^x^^rz^. m. 

mxh^o ^Tz. mt^mi (Dm^X\ "Ti^i^Jl/^ XiZ 

^i/^b, ^rzimms(Dm^xoN/oFF(D^j7s-Jt^> 

[0 2 0 1 ] U:^. ^mmwm<Dai;^y^'^^L S I iZ 
^\.^X\t. FRAUimmiZ^tisbXh&^^L. m2o 

m-^'^xt^^i^ 

[0 2 0 2] cm 1 8 (D^mmm) m2 *^ej<D 
mi 8(DmmMmizj^^t:)^mmz2y\z:j.-~^zy7.T'j^<D 

m^m^'^^-fy^^y c^Mx^^o 

[0 2 0 3] CC0i^7.y^A\t. &SC0?^#MJl^fT 
^az/a-ty"^ (MPURD^=i> hn--^ : J^TMP 

utBsiB-r^) 9ich. :z(DUPV9 llzt^m^rl^~- 
^(DAiJ'^rfz)rz^(DAJ^m^9 2^1. MPU9 1(C^ 

3^, :i<Dm^m^9 3izi^m^nrzY>5^-r9 
MPU9 1 izt^m^n'2^m<imn^m^-r^i^cDm(D 
^^m^9 5t. Mpv 9 i\zmm^n^-^(om^.^ 

fT-5FRAM9 6 i:;5^^^^$nTV^^o 

[0 2 0 4] m^m^ 9 3 itm^mmmxm ^^^n^m 
m(Dm^mmm^^-r^h(Dx. ^7r^m^9 sllx 
LCD^-/^XT7='^xyi/-f ^^ffl 1/^^:1 chj^^^'-e 

$b{C. Xtim^9 2 tLX\t. /N>K^'y^, 

[0 2 0 5] ^mmwmit. :^%m(D^mm^m'^m 

(FRAM) ^«^=i>t:^-^S/X5"A{Cjg«cb;^c0tJ 

-Tf^^o :$-mmmwjzm^^rzFRAM<Dmmitmi(Dm 
mmmxmmLrzMox$>D. czxi^^^m-r^. 

[0 2 0 6] ^(D^oiZ. *:^B^(7^FRAM^f^«cb/t 

xmrni^Tzmt^m I ^ m2<Dmmx\ ^^E^jUT^mmm 

xi^mmit^^'^^x. ms, m6(Dmmx\ 

-^^iz. i&mnmtix/^y9-'jm^^w\tL. mumm 
izmjt-x^^o ^Tz. mEmi <Dm^x\ xv^^^uy-r 

X, mm/-f xiz^ik^^L. ^tzmmmscDw^xnmo 

[0 2 0 7] Jiy.±ti, ^^flJCOFRAM^fflt/i/r&ai/ 
X^A<D^Mff^MT^ofc7:^^\ eiTtc:. *5!H^C0FRA 

[0 2 0 8] (ig 1 9 (Dmmmm) m2 2\t. *%0^cd 

mi 9<D^Mff^^M^^^FRAMC7)S*ti^^^-r# 

tflHl?SBITfe>g>o t5t5EI2{c^b;^mic7)*jffEff^ffi^S 

^^cc^.-^^ji. i^(D;>^^^jyuy>:7\^(Dm.^mm<D't)i^ 
^m2(D2m(Dsmizm^Lrz.^.x$>^. 
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[0 2 0 9] ?^*CDN ANDM-feJUTii. "tDlCOmW^ 

[0 2 10] :in\,ztiL^mM\z^^^r\t. -tj^/CDm^i 

l/n (ntia^iJJgS!^) fCfg^T'^. nCD|g[^ii^b 

-tr;i/C7)5^ s^ett:^ ^ cDMyflsfl i/ 3 - h $ nr (/ ^ ^ 
coy- H(7)jKIH§S<i:j!£i«(S^fil^cOfl?J>^Ta5^o cfco 

[0 2 11] mmmwi^m^vrzmcDmmit. m^th 
(Dmnmi^^^^/^iy^cD^m^ 3 0 f f tvxh. 1© 

^;^0(Z)RCB#S^= 1 3 k X 3 0 f = 0. 4ns. 4 
^Tl. 6 ns. 8g-C3. 2 n s "Tfe^o ilS. Sc^ 

s-1 On s-Tr^^::^. ^-^nm^5^^mm^^2 0 

n s —3 0 n s 'C^^:i(t:^#x.>5ch. JhfBc7)RCP^^ 

[0 2 12] ^fc. mmmm\.rzm^. 4mii-^)i<^± 
(om^ i>z m-f)^ (c m& f)^w^m ^n^H)^. z.(Dmmhyu-j 

^MWi^CDm^^^S n s — 1 0 n s ±)\^h^>iy^ 
(DONt&mz^^RCm^ikJ^O 1 tt/cR-hz^^l.^.'S. 

[0 2 13] :$i^mmm(DXo{zsm^m(D^-:Ax 

(18FX2F)X8 = 4. 5F2 
( 1 9 F X 2 F) /8 = 4. 7 5 F2 

[0214] 2 0 (Dmmmm) m2 sit. i^mm 
m2 o(Dmmwm\z%f:i^¥Kp^M(Dm^m^^^'^m 

m^i^mx^^o 

[0 2 15] i^m:mmm\z^^^x\t. mum2(Dmj&\z 

\y'io:)mmLtz}^y hmBLtXBL^M^LX. ±> 

:^7>y'SA{Zt^mLX^D. y^-Ji^y'y \^\=:y 
mfS^^t^o m^hy>zy7.^(D-yj^D^'i (Depl so 
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etion ) hy>zyy.^. fdi;^^^ E ^-f ^ (Enhancement 

) h^>:yy^^izi.x^< ^z^iz^o. ~-':^comtRh 
y>i^y.^\rMRy'uy^'^<Dmj£izt^^-roNLx:^ 

[0 2 1 6] cfcOftfrMtr{i, 2 0(Da«? h^>>^X^ 

^lf\'l.X/'Bh\Z'DU^^^^^U:fa y^lt. /BL#J 

^-i^com^vyyiyTs^x^^o nmz. 2'r)coiitR 

h ^ > ^ ^^M^T B L mWz-DUifi^ ^ ^ U □ i7 

y^mti^E9^'y(Dm^hyyi^ys^x$>^^ 

[0 2 17] C»JA«. ^'t'coffilcccj^^U-b:;!/ (Q 5, 

Cf 5) ^mn-t^m^^^^^o Z,(Dt^. WL02^ 
"H" 7^^^ "L" l/^;U{cT^f> a*?yp^y ^^B SOO 
(D^^ "L" 75^^ "H" !/^;l/{C±tf'i)o f -5^. /B 
L fjj i^j: -5 StR h ^ > X ^ tc o N t^^jc fj: 

BLfiJ(CO7:i:7:;^'^ajRh^>5^:;^^C0-:;5-t^0F F 

FBLtgj5ic;;^^*^n, uRAutmrnizyu^y-^x 

[0 2 18] fib. y^—)U'ry\^Bhm^^^^^. 
#^atR#J<D;<^U:/n^y ^cD-tr^V (Q6, Cf 6) (Z^ir 
;Uh^>vX^Q6;5^^7^5=*^:/*JCOFFJc;^j:0> S 
N103 tSPL(C'>3— KUTPL^fgl^jiTr^O. SN 

100—102 f^±t>-tr;H-^>vX:$7cr>>.3— htCcfcORI 
mi^LX^^f}^. SN 100-102 OHn^^^tr p nJi^U- 
^^COU-^mStT^^^'^^-r^i:. SN103 IZMI^X. S 

N 100-102 (Dm^^^T^^K). mm^m^mm^^ti^. 
[0 2 19] L^^LU'^^^:i(Dr'^m\t. mnmi^?^'E^j 

^UT^l. m:kT^'T-^':fmm (tRASmax) 

0 u s ^:i^om'^'^^^$>r). m'^<DDRAMm(Dm^vy 

\yyy:n.m?S (tREFmax : 64Mt''y hDR AM 
-C6 4ms) mizlt^m^^tzsb. ^J-^X^yC^m^^ 

IZ. y^yi:7^misb^lZ\t. tRAS, tCEm<Dys^ 

[0 2 2 0] *IIMff^M(C:fett^FRAMcDfie5RF RA 

^^'^/\y^(D—m'^yu—^^y^*\z't^fz^. 
> vn-^'^mtmmx^Vi u -7 1/'^ s/^7!)^^£>s-r^ofc 
i^mmmr(:\x. -t^^m^^'^izm.^'t^ 
fz^. ')y[yyy:if)^^mtu^c^x$>^^ $e>{c. 
y:t-)i^'ry \^BLmnifzt. y^j--^ rfm^tz\-^-tl 
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[0221] m2 Alt. 112 3(Dmmf$.^mm'r^rz 
^>^^ h^-x^cD^mm. (b) \t-^(D\i^y hm^> 

[0222] 025 11123 C7)lHll^^j5£^^Ji-r -5 
a6(;:)S'JO-fe;U^^T^>D, (a) ^SP L;^^^— SO ti 
h^zi>i5'i:7 h^T'CO¥®El. (b) tS— i^<7)h*^y 

D-iDl-Xrh^o mt^m4{zlt^. 1 a ^ M^Bf)^ 

[0 2 2 3] -^U^iZ. :7^-;b5='^y FBLIC^l^T^ 
8©a)y-XTt^, Ei2 4C0ti^y hlSftf^O-tr;!^^. m 

(20FX2F) /8 = 5F2 
1112 SOti-y h^5fef^ 0-tr;UTr> 
(2 1 FX 2 F) /8== 5. 2 5 F2 

[0 2 2 4] mMm2 SlZ^l^X. D^^-f yco h^>S^ 30 

;^^^^v^-rtc. 1^2 etc^Tct^ic, C(Dh^>>^x 
3^;;^^^fe^^5>^Mi^(7D:/n'y ^ilS^^chUT. :7^-;i. 

g§^LTt)g:l^o Ci:iT\ 02 6 (a) t^BSOM^^ 

^-;i^K h^>>^;^^^bb;^c^^^^L> 02 6 (b) 

[0 2 2 5] ^fc. 02 7 (a) (C^TcfcptC. X h U 40 
2 7 (b) {c^-rJ:oJC, Bh9'^ ziym^m'^LTM 
D 7^ N ^ >>^x ^;:>^'B L^-fzi >miz$>^-\z)U':fa 

A. BL^a;:?^'S</^j:^o z(Dmm^. 026. 027 
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[0 2 2 6 ] 2 1 (Dmmmm) 0 2 s *§eHjc7) 

^2 l<D^*£f^g8{C^^t3^FRAMcO«B§^^^^t-0 

ay^t. -t:>X7>yyn'y^TP^L;^cS^^^ 
To 

[0227] 028 (a) Ji. :^-y>BLtg^^^ 
Bute0 2CO^i6ff^^3^^'jifflT#^o Bhlt. ■\tJ\^T 

[0 2 2 8] 02 8 (b) it. y^-Jl^'ry KBL^g^ 

U-f CO ci:' t» e> iilR U T^i: ^ T W''^ C <h 0 ^ffl -e 

[0 2 2 9] 02(O[Hlg§{C^l^T=^. 2-t;l^^ 1 tf^y 1- 
7=--^{CLT. BLfflijiC "1" ( '^0" ) y^—i^^m 

yBLm\zm(D "o" ( ) ^f-^^mKJzo 
{z^n\-£. 02 8 (b) (D^^iz. mmiz{tm2 9{zm 

'rJ:oiz. y:t-)\^^y hBL^j^^^BiizmMT:^ 
z.(Dm^. -tr;i/it-rx^se*(?:)8 F2 7J>^6 4 F2 

[0 2 3 0] 02 8 (c) \t. \dy h^BL <h-tr>XT 

[0 2 3 1 ] (n 2 2 (Dmmmmd 0 3 0 ti. ^mMo:> 
m2 2 commwm^zw^to^F R AM(Dmmmjs^'^^'ty' 

n*y^0T^^o C(D:^^Xh. 02. m2 3(DmmM 
[0 2 3 2 ] 03 0 (a) fC^fel^T. 1 -DCD-^^JIY 

^uv^ms^y7.yyy''y*uy^\t. y—Y'^-l5Sp\\z 

'y:^7C0^$:ftttfbf -SCchtCcfcO. y^^H^m'k^^ 
♦itrffiMT^^o :/l/->«11PL^0 V;^f^ev 

c c(c^i(i$-tt^;^iCT(d;. ftl^^«<^):^^iiP lIEKj 
(D;^c56, :i(?)^3 7'cJ:^J^^UfflbT(/i'57^^\ PL^ (1/2) 
V c c g]^(7:>;^STJ5. U •7U^y i/^7!?^'j£:>ScD;^66. tJ^ 
-^^(C1t:/>^n^y^^ii^L> fStt^-tt^:^ ^ A^^M 

^^kut^-Dtz.o zLnizni^i^-mMmrQit. ^}yvyiy 

-a^^fcCCOT. (1/2) Vc c PLgi^:;^^T^=b. -\-Wz 

C0 2 3 3 ] 03 0 (b) (^J:o{C. (1/2) V 

c c PLgl^cO^-g-, ^-^(OM^»#$-a-fc(/^;0^A 
(/BLl, BL 1) C7)t*^y h|g<D^^V s s fcXU5" 

(1/2) Vc c tcyU5^-\'-vLT^^. -ir>XT>ySij 
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4m^tl ^ AX^lt. h-'yh^^PL^' (1/2) Vcc 
[0 2 3 4] ^;^cfeI4S{C. (1/2) V c c P L S^C7)J^ 

y >:7°i^f^$i±. {{ilc7);^^^A^ (1/2) v c c 
[0 2 3 5] (J:OI¥bV^»jfPiftB^) ^fc. Hut2ia2. 

gi23. igi28, ^29, 030 (Dmmmmcom^m 

msi. 11132, 0 3 3 ^#BSLxift^L'T43<o 

I1I2 3(7)Q5, c f 5(;)ir;^^atRb:^J^^ 

tC^CTV^-So 1113 1. ^3 2t^. (l/2)Vccg|^P 
LCO^^^^L> tt^CD»if^;^^'EI3 1 <hEI3 2-e-B[$S 

[0 2 3 6] ^3 1 tr^l^T^i. b'^yh^/BL, BL 
^Vs s yU^^-i^{CbT:fe^. WL02^ "H'* 

"L" tCb. -fe;Uh^>>^X^Q5^0FF{CUT, B 
SOO^ "L" "H" {lb, -tr;Ui:t:^y h^^t^^t" 

-So -r^ch, BL • PLr«1{C-(l/2) Vc c OD«feM;f!^^'^ 

BL, BLtJ^^^Vss, V c c {CifiH^n-^o -^bT> 
;K:0^»^iA^;!?^7^j:^n^c Z.(Dt^. XBL. BL^ 
Vss, Vc c {Cb;^c^^-I:\ B SOO^^b ( ''L" (C 30 

b) , WL02^±tf ( "H" \zu) . -t;u hi7>ix;^^ 

QS^ONtC-r^o Q 5 ^ONtr-T'Sch. C 

[0 2 3 7] B SOO^^b^c^fl^tlch^frb. /BL 
chBL^v-a-hbT (1/2) Vc c (ZbT;6^tE>. :^C7:)T 
^T^^yiiif^lCti;^, /BL, BL^OVtCt*^. 
ti^X. /BL(hBL^i>3-h1^"r{C> iSS^/BL, 
BL^O VtCbTt>ct(.^b, v3-hi:0 Vib€:|W|Pftc 

[0 2 3 8] 0 3 2C0^J^i. ms 1 /B 40 

L, BL^f>3- hbT;&^^, BSOO^fflb, WL02^ 

Jitf. Q5^0NbT(/i^o :inti, |l3imVL02^ 
±tf C f 5C^I^iS^V3- hbTVi^T^/^, 1113 2 Tt^/ 
BL, BLCD'>3— h{Ii:D> PL= (1/2) V c c , / 
BL, BL= (1/2) VccT\ C f 5 c7)Mvfl5(7)«{iM^ 
M< bTl^^.^.;:;^'M?'ci:'So C(Dm^. BSQOCDT^f. W 
L02cO±tfcOlfIM/?tira1t:>7'cCl^o /BL, BLffl: 

I5:^V s s IfZmtLX^^^. 
[0 2 3 9 ] 0 3 3c7)^Hi. P L ^H^CO^J^^^-To t: 
'^'hlS/BL, BL^O VicyU5"^-vbT4Bl^T;^>^ 50 
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6. WL02^T^f> BSOO^±^f^o Z(D^^. BL = 
PL = 0 VC7:)/!:a6. 5=^-^ t^^^ffi^n;^j:l^o 'Alz. P 

mK^i^X. HJie0174 (b) *B.#.;5^e>C.^Jc:^ 

"1" "0" M^tBb(3m{i^^^'^b^o 
[0 2 4 0] "0" ±>7smi^X\ \L-j 

:^^*o v{c^n^<h> c.iStiM^n. "i"5='-^ti. D 

.'StC^i^l-^o ;j)^!/^T\ PL^O VtCTtf^d::. "0" 

f-^\Viy^.\z^m\^. "1" x-^^SA.'i^jc^^n 

^m^. BSOO^Ttf. WL02^±tf^<h> "0" 
T'-3'tlD.^.(D^ST. 5=-'-3^tiB.-SlC^lftb, 
M^tHbHUC7):|:^^ICj^-l>o ^co^^. ti^yh^ti/BL, 
BL^v-a-- hLT;!)^bV s s tlM^n^o 
[0 2 4 1 ] 03 4, 03 5li*^0J<D3£7^j:^;ft«^^<h 

^>S^X^4 F2 NANDSlir^Uch, ^fgBJch^ 

ltKbTi^'i>o irJHt-rXtSffi0 4 F2 

^<hbT-tr>X7>y^^f£MT^'Sfci6. ^^-^^/yit-^ 
\Z'^mx^. l.ti^^'yy^^KY^^T.t^'^m.X^^. Z 

[0 2 4 2] y-rxi,zmL'XmoL. mmm 

^ h'^>vX^4 F2 -t;^^:7:t-;P^v FBL«j5!ctC 

-r^izit. hm^2mit^ri\^^mx^^zL^:i^ 
mmm^itmmi^xi^^f)^ (i^r^^T -9 4 5 9 

[0 2 4 3] NAND±:)l^y^—)Uy'y\^BLi,Z-r^ 

iz\t. y^a^y^mw^^^T^m-tn^mmx^^z^^:^ 
^^tmzmmLx^^^f)^ mm^7 - 73666 

10-^7.(0^^-)^^^ K SLICED ^f^cCt/^o zn\^. 
\zm^Wx^r<.t^\^^0\Z\^X^. ir;U7!^^'NANDtg,1^(75 

bT. ^};L^-fA\ZZ(Dv'-9^m.^d^^t^^^t.y'-^if^^ 

m.-^n^fz.^x^^. 

[0 2 4 4] 03 5{i, fie3t5C7:)FRAMch*^H^ch^i:b 

(1/2) Vc cOS^T'U-h^^^T. iS^fb^^liib^ 

ti. zt\h(j:^ntL\x^-^mrQ-h'ofz.. ip-^. 

0 v-'V c c \z^m'r^^^x\x^y yvv 'yoL^^^mz 

X^^t^. ZfX^-V^ (1/2) Vc cllH^-r^^^TCTtS 

[0 2 4 5] (m 2 3 (Dmmmm) mseu. -^mmcD 
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[0246] EI36 (a) \t. :^ ^ U >^*SJ^^ — ir 

(1/2) vc c PL:^ic<^03 i(omv^m^xK^mm\zi. 

[0 2 4 7] 7.^>Yn^^\t.VP "H'^ {C«t.> 

<h^. #Bgt'^y t-^fflij{i. ^^^-7" F^DWL 0 ^ 
"L" t^h "H" {C±tf. C2C0:^'>ryu>^'iC<:^D, 

tS, DWL 0<;)iiflg« (VDH) > C2(D^«^i^S-r 

[0 2 4 8] ^C7)ft. /SAN^Ttf. SAP^±tf. 

-t;UT'-^S#^i>^^;0^*^Tr^o ^(D^, BSOO 
^Tlf. WL02^±tf-S>o EQL^±tf^^. X 

BL, BLtiv-a— h^n. V P S ^±tf ^ i:/ B L , 
BLUO V(CT?^?^'^o i^y^—^)V\t. PL(Z)0 

[0 2 4 9] 03 6 (b) \t. m2(D^)V-(:\ 2i3;l/-r 

c 0 2 5 0 ] 2 4 (D^mmm) ms s\t. ^mj](o 

'^\ZONX^^rzi^m^{^fzh<D^^Ul.. Z. 
lei SS EI tJj ^ b ^ i ^ ^ T ^ ^ o 

[O251]038(a){i. EI36(a) h-^mr^ 
0. /BL, B L€:-rn^<XLT (1/2) Vc c{C-r^ 

/c»#VBL (= (1/2) Vcc) mfetCbTl^'So ^intl 
^>IAti\ 0 3 2C0»)f^<Z)J;3tC. /BL, BL^-f=i^ 

PL=/BL. BL;6>'^-rWc«^. ^lim^^O DXt^^* 

[0 2 5 2 ] z(Dm^(Dmmmr^^. msBizTf^r. e 

QL^±^fT, /BL. BL^V3-hLT. BSOO^ 
Ttf. WL02<^:±tf, :;*tCVPS^±lf'5BUfC. EQL 
^T^f^o ^cC^, EQL^Ttf^(?:>ti. VBLchVss 
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[0253] 038 (b) It. mm^zms 6 (b) {;:V 

[0 2 5 4] (n 2 5 (Dmmmm 0 4 o ^i. ^^mco 
%2 5(D'^mmm\z%t:^^FRAu^mm't^rzii>(D^ 

(Dx\ mzy^-'t)iy5^^m^^rz±:>7.T>':^\E]^^ 

xy\t. 'M\ZONX$>^fzlsbmmLrz^<DL^f^L. :i 

<Dm^m^^^\t^^^^x$>^o 

[0 2 5 5 ] 040 (a) 03 6 (a) (D\E\mLlt 
10 m{^xy^-±i)l:^^<D^^U^o 04 0 (a) (Ci5l^ 

x\t. ^mmw^^/^iyyxy^-±:)\^^iMjs.i^xi^^ 
Lxy^'-'t)i^(Dmi^<D^^u^o 

[0 2 5 6] 04 0 (a) oyy^—tJim^^t. 02 3 

y^^'^mx. 04 1(DDBSOCD (X) (DWi^Xlt. 
0174 (b) (C:feliT. > K A-f ff'tiD.^jr^KS 

20 ir;i.^-^7j^VBLic|^^ai$n^chl^P#lc:. DWL;;;^' 

BSOO^Erli;. WL02^_htf7CiCHLT7!?^^, /BL, 
BLti>-3 — /BL = BL V s s ^5l#^-ro ^lOO 
ch#> t;l^y— FDNJ^O VchT'jlO. 017 4 

(b) (7)C.^jC<^o ^C7)^, DBSO^Ttf, DWL 

[0 2 5 7] ^tz. 3i«(7)-fe;K7)PLtiO V-Vc c 

[0 2 5 8] i^^m^mx<o. i^^mLmi^iiP s ' - 

Pr' Lf^D. **0" 5^-^chf^L:T^^;0^\ ^1^^^ 
^^/\'/^CO^fi^ (■fe;UcOPs) =:5^^— ir;K7) (P 

3^'^— fe;uPL' comfit (1/2) Vc cctDi^i^iciiiS 
LTt>i;U. fiL> *ll;^?^^Tli. "O" t"- 

40 [0 2 5 9] y^—- tr;i/tl. -t;i/y u-f F^cO(J:c7)ir;i/^ 

^t^mv^^^o zcDf^m^m-y^Tz^. 04icodbso 

CO "H^' mmj£^ (Y) COct^fCTtf^i. "0" ^- 
^ir;UM'^aiUT^^---tr;UffiijcoBL:?!)^*V c c tc;^cJ:":?T 
t>, -tr;^y- KDNl^DB S O^JE— V t iCi^'j: 

0. DBS OS/E-V t<=PL' <7:)i;^{CPL' 

fc. DBS0«^4$r (X) CDck3{CL;^c«-&t>. PL' 

=vcc^v^ts. ^(D^mjc^ix^. »MMeit"r^s* 

50 (Z) (D^O\Z. y^-^DVm^^iy 
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ft, -^DBSO^Ttf, /BL, BL;!?^'0 VtcTT^^to 
T7!)^b> ho-m. DB S 0 ^±tfTCf"r^ch. 5>11JS 
$^ ^ ^ r D .«^. 75 ^ b C .^J C i^j U , <7) { C D W L ^ _h 

[0 2 6 0] «e*<7)l-fe;lxN^>>^X:^ch 1 ^SI^Mft^^ 

(T. SuDii et aI..1994 IEEE International Solid- 
State Circuit Conference Digest of Technical Pape 
r. pp. 268-269. Feb. 1994^) ^m-oXl^^fcf)^. ^mMm 

[0 2 6 1 ] 1^4 0 (b) gl4 0 (a) (Df^m!^."^ 
m^-^^mX&^o 04 0 (a) Ti^v iSS^bfc^^^rU 

^(hig(/^:&T^^^^^i:-C. mt}'^\Z}d-jV'^^m^mt:> 20 
[0 2 6 2] 1^14 0 (b) (iCCOFolS^t^^^f >5o IP 

04 0 (b) mn(o±)vm^w\\:^^^— 

m^. 04 0 (a) 3i^<^^-»7-K«l;&^^'^t:>'5;^* 
[0 2 6 3] 04 0 (a) (h) (D^^^—±iJly'ay^ 30 

tB±«B&LT(^i'57&^, ||J^JCtitufB0 2 6> 02 7 iC^ 
T<:k3{C. h^>i^7.^$:J^^b/ci:<T=bfil.^o 04 2 

[0 2 6 4] ccocte^tc. y^-izji^mm^^-r^m 

ODSS^, 04 3{C^-ro 04 3{i. -ir^Ht^JiSc (N) 

bfc«^.^:, «^jfl^WL (N) ^mui^tzm-^^TT^ 

[0 2 6 5] igv^-tr;!/CO«^. " 1 " f—^ (h " 0 " 7^ 
-^(Dm^&U^ fii^'fe;nci:b^T. e^iJ-ir;H^cDy— 

"0" "T-^^yd dm\zm^^\^^ti^i^y hLTi^>5 

."i^.T^^o Cintl. X:$'> K/NW4^tI (1/2) Vci cKC^ 
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[0 2 6 6] fe;Ut)04O (b) , 042{C^-r 

^— tr>/l/^S.S<(h, 04 3{c^-rJ:'3{c. y^— 
(04iDcel 1) ffiiJfCfcl^U^S^^A. -tr>XT> 

m^^-t^m^h. z.o:)nm^^mt^rz^\z. 036 

(a) ^T^LT&-5, -b>XT>:/rtCD;^'yyu >^;7* 
6 (a) (7)DWL0, DWL 1 (OJi'tism/±^iltRi:;i/C^ 
[0 2 6 7 ] T^t^o. Z^CDY ddm^CDiyy V(Df^m\t,. 

Xi$'> KA-fPttc^n^cT)/- Fno vfc:yu^-\'":x 

[0 2 6 8] 2 6 cD^j^ff^®) 04 4 (a) * 
U-r#«[HlgS^^t-0T$)'5a 04 4 (b) li, 04 4 

(a) (Dmmmm<Dmi^m^7r:rm^mm'x:^^. 

[0269] 044 (a) \Z^l^X. \iy (XB 

L, BL) <Dy^-'^)\^^^mLx\^^^o m^i^i. wl 

2 chB S 0:^m9i-^nX. yBLmiZ-tiJly^'—^mK^ 
ffi^n^JB^^^. DB S 0 <hDWL 2;6^'atR$n. DW 

i^^'BLffliifCgg^tB^n-Sb. ^j^ti'WL 2 chB S 1 

J^^tiT. BL<|fjJc:-fe;i-x-^75^m^m^n^^^fi. 

DB S 1 chDWL 2;!?^ilS^$n. DWL 2 n-S 

y^—^)\^(D^mmi^=¥^/^zy^mmt)^yBLmi>zm^ 

[0 2 7 0] 04 4 (b) (D^orj:m^ti!iL:lj^X\t. 
04 0 (b) T^LfcJ:3tC, fe;l/ti#tC ''0" 

"T-^^m^tti-^n^zitizr^K^. cntcf+oT. 

^ (= P r + P s ) t " 0 " t"— :^ (= P s - P r ) (7) 
■fFHlfltPs. Ly^'—t)\^(D (Ps' -Pr' ) m^ii 
mh<r^^<^o{z. M^-irJKTDl. 5{^-3fgfM^ 
ilMH2fSgffi) :;^#<-r^ik^>^75^'^'So cii-^T, 0 4 

0 (b) (D^j&(D^^xj,t. y^—\i)i(Dmnmi^^^ 

(\:iy hm:^m^ZW^l-r) i^^W^^'$>'Dfc^^^ 04 4 
(a) (DlHl5S=^ffll.^^<h, ir 

[0 2 7 1 ] 04 5ti. 04 4comm\B}^^nm't^ v 

-f l-0<D«^^-ro 04 5 (a) \tM.n^)VV^T 
'^h^^L, 04 5 (b) \t.¥^'--\L)\/<r>^l)W^y^ 

h0^^t"o y^-- fe;uizi5i^T, iz)imo)m^'Am^ 
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F2 {ZMLX. 3 F2 ^T^^K L^O. WL^iPs^lS^ 
F2 3 F2 (Dii:M<Dimzy^-"^J[^<D^1^mm{^=^^ 

/^zyi^mm^m^-T:^^. se^T. 045 (c) (d) 

[0 2 7 2] U:^. y^—il)]^(Dm^l^!iLmmt. 
[0 2 7 3] ^;^c, MtS^3 5 (b) lZ^-rj:vifZ. ^ 
<t{CJ:0. 04 3{r^L7"cJ:^/j:. "1", "0"ir;i/ 

[0 2 7 4] {^2 TCDmmmm) S4 6ti. *:^0JcD 

^2 7 (Dmmmmiz^>t:^^ F RAM ^mm^^rz^cDh 

^LTV^^o fci:4o. mifB^2 3CDD^-r:7''iS^h^>-:/ 

[0 2 7 5 ] :$:mmmmM. ms 6 ( a ) . m4 0 

(a) (b) ^c7)[HlSS;!?^e. E Q L ^cD(p]gg^|^V:»;^c:^ 
^^^■fo ZLn\^. m3 1^-X:\ /BL, BL#^-r=i 30 
^< Xi^-TJcaitVP S^-htf, Vs s {C^<i:-rc:ch^ 

[0 2 7 6] (^2 SCD^JSJl^^J EI4 7 {t. :^^m(D 

m2 s<Dmmmm^mm-r^rzi^(Dm^mmx^^o 
:i(DmMmm^. mzgoN/oF FcDM^bi^^M^^ 

CO 2 7 7 ] *llffiff^^tC:BV^Tfi. ^TmrliV c eg 
Aft. /W-ON'J-ti^v h[nIS§JcJ:D, Vcc;0^^^^{C 

t<D'i^. -fU-hm{iL^OWf)^^ {l/2)Vcc(C± 

[0 2 7 8] m.m^L'^T^im\-x. /^^-of f u-tr^> h 

[elSSfCcJ: 0 . V c c ;^^*V c c m i n ( V c c coTK) J: 

DTm^h. ^\^^\tmMOF ¥ m^\z^^ . pl^ov 

?^ few L f)^yf)^ -DX^'T-y \:^mnU 1^0 50 
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[0 2 7 9] (II 2 9 (Dmmmm) m4S\t. :$imM(0 
m2 9 (Dmmmm^Mm-r^rzii>(Dm^mmx^^^ 

(7) S S A < T X V B B ^ HI in r ^ « ^ <^ ^ IS ^ ^ L T ^ 
[0 2 8 0] i¥*FRAM{C*5(.^T(i, (1/2) Vd d@ 

Hv\^-r»#yu- h^o vtcr^o yu-hm^^ 

0 V;$»^i3Vd d ^T§Eli!it->g>:7V- V^T 

ti. -fe;i/7'i/-rcDSS/NWTx^o v(cLTi^:^o 
^ > hv\'< tt^ t^irji.r u< co»«y\W 7x V B B ^ft 

(=-VB) tCLTfe. ^mmW^^ni^l^f)^. ±:Jlh 

^ >zyxyxzy 3 — h^nxi^^^Tzisb. 'T—yf)mm-^ 
[0 2 8 1 ] :in{z<^D. 1) ttmrn^-^jioj^jim 

IZ. mz-^-fTTs^^^mx^^fzib. p n^g-&^S(DlSM 

\zj:^\iy hm^mmmt^^mizuo. m^ia^i^m^m 
^^mm-r^. 2) -VB/\WTXT\ -tr;n-^>i^x^ 

i&m^^'^m^rx^. 3) ^-^»gii^/±^^'r^±t- ^ct) 

^'T^oi.z. mMONmiz\vi^^±\ffx. ^mmi^^^ 

\tmm^nr^i^o mmoFFmh. wL^yi^f^m^z. 

V B B ^ 0 V (CM-tttiTal^T^j: 

[0 2 8 2] (ms o<Dmmmm) 04 9ti. ^^mo:> 
mmx$>D. ^'eu±jucos-t:)i^(Dmmm§^^{.x 
[0 2 8 3] ^mmmmit. m^miz\^m$m 2 c>ts^ 

X^^^D (Depletion ) ^-r^tcL. L^l^fimEE^^ 

m^OF FSf^l^tlX^ > K/N'-r0#. ^— H^m 
a^O V(cLTii;i/h^>>^X^^#ia$-ti:. iltRir;!/ 

F F^-tt^o 

[0 2 8 4] ^mmmwM^mit. mi^z. x^>H/>f 

^t^^K m2{z. xi^y\^/'^-(^\zmwLmj£:^^wm^ 

y htLx. m^dx y-r xizm^z^i^m^f^ti 
mmoF F^h±:jvh^>i^7.y\tn\zoN<Drztt> 
±)\^^-i^f)m^i>z^^ti^L. ^MfjimMOF Fiz^ 
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[0 2 8 5] ^(Dftfi. U#(/^ffi^^<^(C-r 'g>C<»:{CJ: 
D> WL, B S|gS*i^-Vp -Vc c ^-r^(h. 

T&^^'StD^jSCr i:;!;^*T#^o rntl. V c c tiiiagT* 

[0 2 8 6] (MS 1 (Dmmmm) ms o\t. :^mm(D 

[0 2 8 7 ] :^mmmmit. mtim2 3cDir;i/h^>>^ 
X^^D (Depletion ) ^-Y^tcL. L#vMiiSEE^ft lo 

[0 2 8 8 ] *^Mff^^<7):^E^rti. ms ocommmt: 

[0 2 8 9] 04 9. E5 0(C4at/^T. MMO 

t^'^tz-DX^. z.n\z^^%^'t^ummm\z^^. ^ 
[0 2 9 0] (n 3 2 (Dmmwm) 052 -0 5 5 

[0 2 9 1] us 2 (a) hl^BLiiaKh^ 
yi^7s^t<Dmm<D\^y hmy'^::^>Ulz:h\^^x. HUtB 

S/N^^y HHP AD^^LTt:^;; h^B L {Cjg^j^UT^.^ 

mwim^±mmmnmmti^mvxt,^i.\ z.(7^m^. 

[0 2 9 2] 1^15 2 (b) ^i^tt^^^/V>:^^y 

-hmmmz%mf^\^tc^'^(Dmx$>^o ccDm-^. ^ 

[0 2 9 3] 115 3 (c) (d) \tmnn^=^^ ^^zy^ 

>mmx^m\znmLrcm'^^^'to z.(d^^ 
^^ny^mm^mi^x^^o ts^DRAMTt>:7 
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[0294] 054 (e) \t. Wi^B 
-So 05 4 ( f ) =^ (e) chl^lDT. 

^"Bf^x^x^-^^o 05 4 (e) iw^-rj;e>{3. m^nv^ 

^^ny^\^mWLhmU:^mzh-DX^^^^o 

[0 2 9 51 05 5 (g) IS^^T<f:^LSfci:0. 

^)vj-\^^TW>mmmmz^mmwm^vcm\^. ^ 
mk\zm^^)\^j-Yn±^±MnMx\km.\.x\^^^. 
m^mm\z2'D(D^mn.w-^\ni^^^^ 

[0296] 055(h) (i)tl. ^^/^v-^SB^c^ 

^immmx-h^. ^mmwm^z.t\\z^^-^^±Mm.m. 
:&r/T^«:S^^LTi/^^o 055 (h) t i ^± 

^ (S r B i T aO) (Drg^^^f^ 0 . $'^{^±§15^11 
{CP t^^ff^^U^ci'^J^^t-o 05 5 (i) \t.. Tig 
±tcT^ffi1S<hLTCDP tl^^ff^^L. -^CDilC^^B 
(P b Z r T i O) cT^rg^^^f^O. $ 6tC_hSP« 
Step tm^'^^^X^fz.m^^t . 
[0 2 9 7] ^<?:>±{CMC0^M^S i m 

S^SitLT^i:V^c, ^Jx.tf. 05 4 (e) ^(Dir^Uy 
— H CO 21^(7)7'^ S i MX. ^C7)±{CT i P t 

<Dn^)7^^))^^^\^x^mn.^m^w^i^\^. ^cojLtc 

[0 2 9 8] ^fc. 05 4 (e) (TD'^ff^ch LT-. ffiM^ 
±{C. S i y^^^ff^^L, T i ^/T i N 

myp tm^nmL. ^(Dmzmnmwm^w^f^i^xh 
^v^o ^fc. mnmi^mii lx. b a s r t i o^-c* 

mi^Xh&:l\ BaSrTiOJfJt. B a J: 0 S r CD^ 

^mwM'^^^^y^o^nMt.x^x. struo^t^v^ 

T. ^mn.w^^ n^y^ t.nMf^\z^i''^'^<T>^-'^^ 

u. RuO^COm^^ffil^T^j^l/^o ±SB«11J^^^^, 

T i ^/s i 02 9i^ff^^-rntf. ^(7:)?^c7^H)lx; 

^^::^/v>^jl^^{i. x/i-y^S, cvd 

[0 2 9 9] (S 3 3 (Dmmmm) 0 5 6 . *:|€0;!CO 

m3 3 0mmmmiz%t:)^F RAU(D:^^o±)i^m^ 

^^^•tmmmxh^o 

[0 3 0 0] ^^ny^(DTmnmsN a:&.z^mnm» 
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^:itf)^-^mx^^^o m^mmxhmmmmx\.^n 

[0 3 0 1 ] (ms 4(D^mmm) msru. lo 
^34 (Dmm^miz^io^ framcd^^^j -tjv^mfs. 

(b) \t (a) (DA- A' ffl5^Tr^o;^c'7- F^;? 
[0 3 0 2] ^-^/^zy^CDTUnmSN a^m(Dm\Z 

(f<.-x:hs.^^) m^i^. ^(D^\zmnni^mFR^jfm 

[0 3 0 3] ims scD^mwm) mssji. *^b>^(^) 20 
ms 5(ommmwjz^.^^FRAU(D^^v±:)i^m^ 

l/->?y-K (SN) ^(^^JCj^^t^. ^t^SNreltc^ 
[0 3 0 4] *:|IISff^BcOl#1iJ(tl. milZ. _LgB, Tgl$ 

-ri^^mfj^^-^Tc-^^^ zi(Dmm^M^x^^o ms^z. s 
[0 3 0 5] m4\z. ^mm^mcomnmi^^wt. 
m^'A®m\tmmiz^wi.ti^\ mm^t&M^'t^^t. 

[0 3 0 6] iim^mit^ -tjiv-^ xf^mmitLxi^^ 
R AMSigP^Tt). mnmi^mmf)^2 5 0 nmjMS-e^ 

[0 3 0 7 ] US 9ti. ^mm^^B(D^mm^^-rwi\s 50 



50 

mx$>^o ms scD-^Dimmm. mmi^mF 

sN±izmf&^nxh) . ^(D±(Ds i02m(ommm 
^nx\^^^tzi<DSN ±(Dmnm^m f r {t^m 

[0 3 0 8] (^36 (Dmmmm) meo\t. :^mm(o 
n 3 6 (DmmmWiizmt:^^ f r amcd;^ ^ u izjimmf^z 

BLm^mz. ^mmi^mFRRv^mmsN^m^Lrz 

m^^T^-To :z(D^^. B-L^^^^mz^^i^summiz 

< vx'\L)V(Dn^^mm^mm-^'^^z, tf)^x^^o 
w^m^'p^ gi5 8. 5 9. ^ 0 (Dnw^^<Dm^mw^ 

^ni^9m(Dm^^yh^\z[t.. CVDri, uocvT>mff 

[0310] (m 3 7 (Dummmd e ui. ^^mm 

%2> 7(D||j!®ff^^.{C^^t3^FRAMCD^^'J-fe;i/gi5^^ 
[0 3 1 1 ] tufBia3^co-tr;l/^ifi-rtl. 4F2-t;i/^ 

^^j:t-'i>i;, ^mnw^^n'y^^^mtz\^xm^'t^ 
mnmi^^r/^zyi^mm\tiF2 auD. s 

F'^'t)lXU2F2 -3 F2 {C7^j:-i>CD{C*fUT, 1 
^ 0 CD ^ H S ;5 M -5 P«1 IS ?:? ^ o o 

[0 3 12] z(Dmm\tm6 iiz^r^viz. mA.{t4 
m(D^^^^zyi^mmm^m^^^z:h\zj:Dm^-t^z,t 

^m3mB(Dmm\tmm.m\zmm'^nx^^^. 

[0 3 13] -tr;um^ycOfe^y- K (-ir;U h^>v^X:$' 

mi^-r^-:^(Dy-'\^^zm2mB(Dmm^'Dr<^€. 
myj(Dy-\^{zm4mm(Dmm^'or^<\ ^vx. m 
1, m3m^^m2mm(Dmmmi>zmnmi^^^/^zy^ 
m^m^i^^ ^^izm3mstm4m^(Dmmm\z^i^m 

[0 3 14] zicx\ m3mBi::m4mm(Dmmm(o^i^ 
mmi^m\t3F2 ^tzf^fm^-r^zit^^x^. igi, m 

3 mstm 2 m^o:>mmm(^mnmi^m\t 3 F2 5>j^± 

izm^T^:itf)^x^^o m-oX. 4F2 izMzht^t) 

3F2 ^(D^^'niy^mm^W<Ctf}^X^. 

MtmmcD^mm^mi^x^^o ^mz.cD'tMt. w-m 
mnmi^mm-Dxrx<. 7 iz^-r^oiz. ^^iz 

[0 3 15] ^fz. gi6 2(1, :^mmm<D^wmx$> 
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[0316] cm 3 8 (ommmm) m^sit. :^mm(D 
[03171063 (a) {c^rj^^ic. ^m^mw^"^ 
zn\z. 4^(Dmi^zfu^y^m (BS00-BS03) 
y^oy-mt-yu-h (PL) mmizt^m-r^o lo 

t:>y h^BL{cSlgg-r^(^)T^^7^^^\ -tr;!/ (Q3 

0, C30) ^#t?^i c7:>-ir;v:/n'y^<h. (Q3i, 
C31) ^^tsm2'±)l':/ayC7(Dhv-mt. ^fcffl(^h' 

his (/BL) {Cjg^^n, iz;!/ (Q32, C32) 
t^^3<Dir;!/yD^vi:7(h, ■tr^t' (Q33, C33) ^^t^m 
4(D±:)iyay ^(O^o—^^-t^ ^m(Ot:yhm (B 

L) izi^m-^ti^o 

[0 3 18] miSi:/Uy^h^>i^7.i^U. mS 3 

3fli:^^gSE$-t^-^o 4*(;)il*?:/D'y^^ (BSOO- 
BS03) \ZXD. ^"^V-iDimi^mt. z:(Dmi—B4 

^"^iiZU^o 

[0 3 19] 1^6 3 (b) (D5^^^>^*5^i-- 

h{C^-rJ:3(C. BSOOCO^H i gh l/^^Kcf^ch. 

1^^^±^WN-r^rz^'V^^o :i(D^^^. WL02jglRP# 

(Q30. C30) co^SK^n, -^Ji^'f—^^^/' 30 

BL{c^.5tf.m$n. BLfflijfzti^^m^n-r^'^— ^i^-? 

Kh'>y h^l^^;^^'l|JlT^^o fi^oT, ml IB 121 2 3 <h 

7'MiB!lcD-k;i/TU-r-C±fcffl-e^^:ici: (Shared SA) fCJ: 
[0 3 2 0] ^mmmmX'\tZ.n^(D9J}^lZit^. $6 

X7>y''}dy^hm2 3 \Zlt-<^ ^\Z2 {gtClIfPT^. 

^s*=t>ia2 3<7)^^{c-e#, ^y':fir-rX(DiS:mnM 

[0 3 2 1 ] ^t^. mtZm2d> (c) (Octe^tr, i3>y; 

7y'f^m.^(D\dy vux^^m^n^^^ ■fe>7.7>y^ 

BL^iiKr^ik:«<^f*^c 02 8 (c) cbE13 0 50 
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(b) $:^^^^-frn^i\ ■t>X7>y^#t^LT, 

-Dii^LO^m^X^f^^^ B L ^Ix^T'j: < fa :i <h 

[±iLBu(C. mt'^yh^CO^, t:«yh^^g|3 0 (b) 

<DXo\zV s s\z'r\i^ (±^fa^r5S:t^^tg) >i:>^;0^'^ 

[0 3 2 2] (^39 (D^mwm) m 6 4 ti, :$^mmo:> 
m3 9(Dmmmm^z%t:>^FRAM(D^'E^j±jimf^^ 
^■tmmmmm (a) ti^^^y^'m (b) t^^o 

[0 3 2 3] g!6 3<!:{ttS1g«St>'^>S^t^l^i:T\ S^^C 

2fsi, nx^$>^h^yi^7s^^2mm.^^^^:zt,\z 

[0 3 2 4] ^^:U-tr;l/}ltRP#(i. ^C7)4*(7)atRy^^P 
y^U (BSOO-B S03) (r)n2if^U i g h l/^;i'tC 
L, :i(Dmi--'^4(D't:)l'/ay^(Dp^im<D'\z)lz^u 
y^<D^m^X^^^<ko\zrx^. Ent>> BS02, BS03 
coi:-^b:?^^^31tRLT. ±(D 2 'Z><D±:)i:/a y T 
(D2-:5<7)-tr;uyD^yi7?5^^ia?>\ BSOO, BS01T#2 
^(D-^Jlzfu y^(D\^<D 1 ::)^jil.S<o 

[0 3 2 5] (m4 o(Dmmmm) me sit. ^^^mco 
m4 0(Dmmwm\z%t)^FRAMO)^^^)±:)mf^^ 

n^-^-mmimmm (a) L^-i^y^'m (b) t^-^o 
[0 3 2 6] me 4 tmim^j^zs9J}M\tmc-x:\ 

(7)4*:cDaiR:/D^y (BS00-BS03) (D[^2^^ 

HighU^;u{cL. ^1— ^4co-tr;uyD^y^coi^ 1 
eoDir;i^:/ p ^7 (/jjf^ijlthj-e^ >& ci: -5 (c/j: -6 o 

[0 3 2 7 ] HP-^. BS02, B S 03c7) 6 L 
T. ±(D2'3(D'tr;l/7'p^y ^7^^, 2 0(D'ir;Uy^'a 
^^^^mzJ^. BSOO, B S0lT'^2'::)<7:)-tr;i/yp^y ^^7(0 
P^(7) 1 ":::>^S^<o BS02, B 3 03(7)^- h^fi(7)fg;^iK, 
ti-y Mg^fi(7){g;M> MS^^ P ^y ^ h ^ >f/X:^co;^— 
[0 3 2 8] (^4 KDmmmm) mee^t. :^mm(D 
m4 1 (DmMwm\zmt)^FRAU(D^^^j'ti)i'mf$,'^ 
^rmm^mm (a) <t5^-i'^>^'igi (b) x^^. 

[0 3 2 9] fe;i/feir;KDit^m^iS;^ctttcL 

iLTtl, 0yAtf0 6 6 (b) {C^TJc^tc, ;^^U'ir 
(Q30, C30) ilSiPt. ±)l^-^\tyBl.i,zm^li^ 
^n^o CCDi:#I^P^{C. DBS00^_htf, DWL^T 
n'^L. t:;i/7^— ^ *)Reference BLT^-S (B 

L) i,zm^th^n^'Anx$>^. B4mW]mt.mt^m 4 i 
[0 3 3 0] (m4 2<Dmmmm) mei^t. :^mM<D 
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^.-rmm^Bi^m (a) t^^^>^'m (b) t^^o 
[033i]Ei67tiiii63 (D^mmmM. y^-'^ji 

mi^tvxit. m^ii. me7 (b) iz^-rj^viz. ^ 

^U-tr;i/ (Q30, C30) MRm. irJl/x-^tS/B L ic 
M<^m$n-5o c:05i:#|plB#{C, DBS02^±tf, DW 
L^Ttf^ch. tr;i/5^— ^ t^Reference BLT'^ 

^ (BL) tcM-^tti^n-sra-t-tTr^^o mmmm^. m lo 
IBS 4 1 tmmx. y^—t:)i^<D^mRt&^^^mA.^ 

[0 3 3 2] :i^x\ me sizme 7 (DmmmmMy^ 
—^iji^mmim^mmi^rzm^^Tj^-ro 040 (b) , 

m4 2 ^mM<^nw:f)^^^. ^fz. me 9\zm6 s(Dm 

^^•t. m4o (b) . m4 2 tmmom^fi^^^o 
[0 3 3 3] (m4 3<Dmi&mm) miou. :^mM<D 
n 4 3 (D^mmmz^.t) ^framcd^'eo tjim^"^ 
^-rmm^mm (a) ^i^-r^y^m (b) x^^. 20 
[0 3 3 4] m? ojftme 3(Dmmmm<D. 

h^>>^X^JcDepletion ^ h v >>^X^ ^^gffi L;^S 
^^^-Tc Sif^iLTti, ^7 0 (b) (C^fcfc^tC, 

[0 3 3 5] :$^mmmmMm6 3(Dm3kizm^. m4 

9. SOchl^+ilC. 1 ) hVS^-r •t'tT^WL U— ^^^^ 

t^i^K /-(x\z^<. TMummoFFizm^. 4) m 
[0 3 3 6] m44(Dmmmm) m? :^mm(D 

^4 4 0:>mMWmJZ^.t:>^FRAU(D^^^J-t)imfSc'^ 

m-tmm^^m (a) ^^^^>^[§j (b) -c^^o 
[0 3 3 7] my i\tme 4(Dmmj^mM. ^^u-t;!/ 

h^>>^X^{cDepIetion mh^>zy7.^ ^mmi^fzm 

-g-^^-To *^;^?F^^^i. ^6 4^7D?:S^^3^IPX-. 1114 

9. SOtmmiZ. 1) ;^^> K/t^^'CT^WL U— ^7^)^* ^0 

mmm^<tji^. 2) X:$^>HAW 

tlT^iiV^, 3) y<XtC^^<, ^S;^cJ:@2[^OF F(C^^V^. 

4) «iIiOFFP#, X^>K/WP#*tC. MiMm\ZX^ 

[0 3 3 8] (^45 (D^mmm) m7 2\^. i^mm 

9^-tmm^^m u) t^-(^>ym (b) t$>'5o 
[0 3 3 9] m7 2\tme scD^mmmcD. ^^:u-fe;u 

-^^^■t. ^^mmmmnme scD^mzm^. H49. 50 
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7:?^Yj:<7^j:^. 2) 7.^> i^/i^nizmmj^^^mu^nt^ 

l^. 3) y<X{C^S<. ^:t?:i:milSOF FtC^il.^, 4) 

[0 3 4 0] m(DM^f)m^ri^o 

[0 3 4 1] {m4e(DmmMm) m7 3\t. *^§goo 
m4 e(ommmm\z%t)^FRAM(D^'^'jiijim^^ 
^■tmmim^m (a) t^-c^y^m (b) -c^^o 

[0 3 4 2 ] ^7 3figI6 6(7:)^SS^^^(7), p<^Uir;l/ 

n mh'^yz^xi^^mmi.x^^^o 
[0 3 4 3] :$^mmmm\itme e<Dm^\zm^. m4 

9. 50if^«^C. 1 ) F/S'-f «^(7)WL U — ^:7(7) 

r-1ll;^^<?ci:^o 2) X5'> F/NWB#JC,ffi^/±;^^^^JI}a$n 
3) y'fXic^<. ^S:/j:lli^OF F{c:?^l>, 

3) masoFFP*. x^>FA-r^*tc, ift^t^tcct^ 

[0 3 4 4] (114 7C0^ifS}f^^J ^7 4^i. *^0>^C7) 
^4 7(D^]ffi?^^(C^:b^FRAM<D^^:U't:;i/^^^£^ 

^-r^ffiiHiK® (a) t^^^y^m (b) t^^o 

[0 3 4 5] :inji. me 7 (DmmMm(D^^0-\z)i^h 
9>i^X^\ZJ)ep\el\on mhyy-yTs^^mmi^rzm'^ 
^^fo ^'^JC. tr;^ h^>>^X^ t)Depletion 

[0 3 4 6] * 6 7 0?i^(CJbn;t. EI 4 

mmt;i<t^^o 2) x^>FA'-r»#{cii^mBE;!?^mp$n 

4) MMOFFm, xi^yv^/'^^mmz. n^mz^^ 

y y hx^ — (r^ti^o 

[0 3 4 7] (^48 (Dmmmm) m7 5\^. ^mm<D 
m4 s (Dmmmmiz^io^ F R AM(D -tjiumjiz 
^^.-rw-mm (b) Lmmm (a) x$>^o cn^^, 
ffliHi^e^tctiigie 3\zmjt^-t^o 

[0 3 4 8] 4:^o:>mii:/ay^m^y-h^mxi^^ 

$nT45 0, 4fiia^U(DjlS?h^>-:^Xi5^li, 4fB*3 

ffl(/^T-1':t>aAf ^CihiCct 0. Depletions^ 
i^X^htji^o Z.<Dm'&. }zy hm\:fy'^f)^±J\^^y'f^ 
(D 2 m\z±^izm^^tix\.^^ z.t^^^/}^^. 
[0 3 4 9] (m4 9(Dnmmm) m7 e^t. *fe0jco 
114 9(Dmmmmiz%iD^FRAU(D?t^^v±)imm^ 
^^-r^mm (b) tmmm (a) x^^. zni-^. m 
mmm^zu. me sizMft^-r^o m7 smM^mt^^ 
^/^y^mmk. \zy h^is^^mf^Lx^^^cD^znux . 
m7 ex\t\zy hm^^m. mnmw^^/^iyi^^mi^i 

[0 3 5 0 ] mnmt^^^^/^y^M^m. \iy hm^m 
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^-r-Sir^UO*^, HutBEI2 Stc^f ck^tc. e^y h^g 
[117 ecT^lz-TT':; h(r^t" <ip{c. 2-0(D±:)iy' 

[0 3 5 1 ] ^etr, hchUTtS. BL=3>37^ 

[0 3 5 2 ] 5 0 (DSIffiff^M) g|7 7Ji. *:^B^(D 
m 5 0 <D%mMmz^^^^ F R AMC7) ^ U 
^^-r¥ffiia (b) ^KfrMlEI (a) T^^o CtitS. ^ 
ttlHlgSWtcti, 07 2 ic**lS-r'5o 

[0 3 5 3 ] 4*:cDMtR"/n>j/ ^^^^^y- ME^T^^ 

— ;i/70«2fg{c:J^?p$nTii^o :icD^Tfi, b'^y hfcfi 
^y h^n>^i:7 Mi'y^;&^*-t:;i/tr^y^<7>2fg(c::^tifc|g 

[0 3 5 4] (^51 (Dmmmm) m? s\^. *:^0>^co 
^5 KD^mmmAzmiD^FRAua^^^^j'tjv^mfS. 
^^-r^mm (b) tmmm (a) t^^o ;rnis. ^ 

[0 3 5 5] 4^(DmiRy'ay^m^^f-hsm'cm^ 

-jut}^2mi,zm^^nx\^^^. c(Dm^^\t. t'-yhfcia 

(.^2filc7)StRh^>>?x^it-rX^3e{c^fnbT, m 

mo))i-)i^'i^mtmm^zLr^m^^-ro z^cdm-v^. 

hi'y h^b:>y5^, h'^y hS3>^^ h t: ^y ^7:?^^-ii;Hf ^y 
^ CD 2 (C :^ ifi tc $ n T I. ^ -5 C i t!?^ ^ o 

[0 3 5 6] E17 9~ia8 1(1. 
(C^f v'^il/-V3 >i¥«S^^^"ro 07 9 (a) 
li. 0. 4 5 Mm;i/>-;L^6 4Mt:^y hFRAM^ig^U 

(BL^S) ^^T. i^e^COS F2 ti-<X(?:>FRAMCO 
e^y h^^fitl. l:*(Oe^y h^iCCJ^cC^^^'-^WLfC^ 5 
1 2WL<hf '5i:*^)2 6 5 f F{C7^j:^<DtC*fbT, 

BjTii, w.^m'^mm-^'^^^zU'DXBL^m^^±m\z 
i&m^n. -^Dim^m^s. le, 3 2gS{x'r'5ch. 

; KD 1 / 4 h: 'y h ^ i&U ^ Z. t.-^^ 
[0 3 5 7] m^(Dm^Z^irNANDmDRAU(Dm 
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m.^^\^^4^D±^<-r^^mzBLm&^^^^T 

^6 4SX±^ZVUI^^. U ^y hT&^'^A^ctV^o iS^tC-g- 
^ch. l^(D\::y hmzz:>U^^^±)l^^l 0 2 4mt 
4fg{CbTfe, 07 9 (a) (C^fcii^tr. 'iit^tmC 

>:/iS^fie*<Di/4tcT^. ^^y:/®fi(g:«S?eft*7&^** 

[0358] 079 (b) It. ^mM(D±)m^imzn 
-tr;UF R AMtlit^T, 1. 5 n s 4 n s C0i|j6^/j:il 

mx^mx^^o z.ni.z\t-<x^it^^yj^\t. ^jyu^i^ 

(D^^USm^m-To :^:^^X\t. (l/2)Vccgl^P 
20 LyjAXh^JyUyiyzL:^^^mX$>^o f^^^tVX. 1 

em^mmt+^m^'f:^ u ^y hrnvx^m-^^'^m^m. 

[0 3 5 9] ^Tz. PLmmyj^X'h. PL^AI^C 

[0 3 6 0] 08 0(1. :^mmwm<Dmm!^.^yj^'r. * 

30 #^315^-t:;ua)^ifm^*:^'V/v>^co2-c)(7)mffiPBl 
ten, «BE:/&^B3ijnHn;^ci:l^(l-rT-^^o L:z^^^. im 
1R-^)l(Dh^>z^X^{Z\tONm,tR:^^^^-r^rz^. ir 
;i'^'-^i7c«^5^ttibPt (08 0 (a) ) . ^ju^'-i^i^zm 

[0 3 6 1 ] Ltf^{.f^m^. Z,(Dmm^.^. ■irv'Ufi^JIS 

^mm^n^\z%r>x^h-^f^m\zV!Six^z,hi)^x^^o 
s^i?i<^SBEoi o%*s§(Dy-rX{rMAbn^) o s 

#jiA^BfT=fe[tI^T&0, 08 0 (b) tC^"r<fc'5fC> 

^ btctf ^iA^PtPel^'ili^ch, :ic7)Paiiit)S?a^n^o 
ii'^»^iiZh^0$PBl(l> 1 0 n s CD#{5:T^^/!:a6, 0 

8 0 (b) M^-rj:'9ic+:^v— y>^=fc.oT, y-rx 

^ 1 0%*^tCT#^o 
[0 3 6 2 ] 08 1 (1. *^0^cr)'t;Ht^X, ^^y ^It 
50 ^X<7)ii;UiamflQ#tt^^-ro 08 1 (a) {Z^Tcfc 
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Viz. ^jmrn^^m^prt. -tji^mmiz^cb^m^h 

^) . 4. 5 F2 --5 F2 -t;i/fiit^5^B{c*Ji-r# 
m8 1 (b) ic5^':/yij--rx^^T« e^jftcoigsp 

[0 3 6 3] ^yhWl'-)\^mmy:^-)\^y'yhBL^ 

:f^^^ib\z^mx-^^fzisb. e)^j.±\z 

<f^K>. mz^vX'^^x^^m.x'^^o 
[0 3 6 4] (II 5 2 (Dmmmm) ms2\t. :$^mm(D 
ms2 (Dnmmmizmio^ f r amcd^c^ u -tjim^SL^ 

[0 3 6 5] ^^T^L;^c^Mff^SiTil. ^B^fli^^Y 
A ^57 i: ir ;i/ h ^ > >^X ^ (OM^JJg^ b ^ ^> CD ^m^M 

[0 3 6 6] zLn(bmj&<Dmmmm\z^^^x. mirk^ 

[0 3 6 7] (m 5 3 (Dmmmm) ms s. :^^m(Dm 
[0 3 6 8] ^^x^^i.rc^mmmx\t. m^mi^^^^ 

^b. ilS?h^>vX3^^^bTt'^v h^tcSigb, 

-®^t''yh^ (BLLO) \z. mM^n^^-rydvv 

U (BLHO) tCS,1g!bTl>^o 

[0 3 6 9] Z.(r>mmz^yy. BLHO, BLLOtcm 
>f4^^#ttT^ViT> BLHO, B L L 0 ^"7D — 
>^llb. jlK:/n*;/^^<^H i g h, 40 

^C0«^. BLHOPitC- (Pr+Ps) 5^. BLLO 

fly(c4- (Pr + Ps) ^^-cj^e^^jo^i^^tti^n. Hfraicoii 

[0 3 7 0] StRh^>S^'X^^M-;^tCb;6^g^ 
bTi^?^i:v^7!^^. #iiK-tr;K7)y-K7&^'Vc ci^A±, Vs 
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^)\^J—Yti^^^niy^ti y'y''^) >^^X\ Vc c J^±, 

[0 3 7 1 ]^/!. ^jy rU>X\^y hmt. 
Tiy-(^y hlZ$>^BLHl . BLL1T^*9. y^ir — 
)l^y \^BLm^tU^o BLHl. B L L 1 d^-^ 

^m^ih'rm'^\t. blho, bll 07^^'U'7zi^>x 
Bhttsi^. ±>xyy-^^x\t. blho-bllo 

chBLHl-BLLl (DmX " 1 " , "0 ^mWr^ 

[0 3 7 2 ] (m 5 4 commmm) ms 4\t. *^q^<7) 
n 5 4 (D^mm ^mm^^f:Li^(r)9^ ^y^^mx$> 

0 8 3cO^Jfiff^Sic7)«jf^(0-fi?iJ^^bTl'^^o 
[0 3 7 3] yj^i'->^9#. BLHO^Vcc. BL 
LO^VssfCbT. T^T-^ yP#{C^TBLH 0, B 
LL O^y'n-T"^ >^'tCb. ^j^ica^yP^y^l^BS 
OO^High. 7- HmVL02^L owtCbT, -feJl/^" 
(Q30, C30) ^^^ffi-r ( (A) (;)B#Fp1) o 
[0 3 7 4] "0" t'-^CO*^. BLHO#iir- (P 
r+Ps) BLL OffliJJCH- (Pr + Ps) '^(DM^ 

mm^^-^n. mv!^i.tcm^mm\zYt-<x. 'm2{^(o%% 
^^\^mMmm%^ri%>. ^(om. blhoc^ibllo 
<Dm&:mf)^. oyTi->y.<^o±^^^t "i" "t—^l 
Lx±>yy>xxm^'^^n. /h^i^i: "o" ^r—^^i 
i.xmm-^n^ ( (b) (omm) o ^(d'^. (o cd^ 
rsiT^-r h (uxhT) ^mt:>n^. ^br. (d) <?) 

R#FslT. :7^U^i- — i^$tl> 7t:C^BLH0=Vc c, B 

LL o=vs s izm-^n^. m^(^n'^\t "o" ^ 

-^a)S!^mb/^#^ix^»jf^«^j^^-ra 
[0 3 7 5] (ig 5 5 (Dmmmm) ms ^^m<D 
m5 b(Dmmmmjzmt:>^FRAU(D)<^^j±Mn^'^ 
7f:'rmmm9&mx$>^o ^mmmmit. ms 3(Dmmm 
m\zy2.—±:)i(D^mmm(D i o^iispb;^ct>cr)T* 

-So 

[0 3 7 6] :$^mmmmjzi5\^^x\t. ^^^'^-ir;^^^-^;^ 

(BLLO) IZ. mm^n^f&-r\iy (B 
LHO) {zmmLX^^^. 

[0 3 7 7] cKD^^tcjzo, ^5-— fe;utSie:^-r "1" 

"r-^^m^H^^'^^.^vizLX. BLH0#J(C- (P 
-Pr' ) BLLOfPJj(C+ (Ps* -Pr* ) 

^^(Dmmm^iu^n. mmommwmoy^—tiMz 
tb-cT, m2iB(Dm^ihLm^mm%^ri^o ^br. 
-fe;K7)Ps=Ps' -Pr' tu^^oizy^—\i)i-ty 

[0 3 7 8] (Use (Dmrnmrn) ms sift. -^mmo:> 
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[0 3 7 9] Zf^J^V-zym. BLHO^Vcc, BL 
LO^Vss{CLT> T^-x^:7'B#(C^^"BLH0. B 

OO^High. ^- K^WL02^L owtcLT. ^iJU'r 

(Q30, C30) ^m^th^o mm\zDBsoo^± 

— ^;0^^B LH 1 iH'ich. B L L 1 MtC^^lii^n^o ffi 

( (A) <Dmm) c 

[0 3 8 0] '*0" 5=^-^(7)^^, BLH0{PJJ{C- (P 
r+Ps) BLLO#jt;i+ (Pr+Ps) ^CD^?^ 

^iti{^m^m:^m^ri^o ^(d'i^. blho^ibllo 
( (B) cos#Pb1) . ^(Dm. (c) <^»tfsTe^-f h (u 

[0 3 8 1]-€-bT, (D) <Dm?Sr\ 7''J5^-\'->?$ 
n. ^COB LH 0 =V c c , BLLO=Vss, BLH 
l=Vcc, BLL 1 =V s s (cS^n, irJUti 

[0 3 8 2] (^57 EI 8 7 ti, *:^B>g<7) 

[0 3 8 3] ms 3 (Dmmmm^ztt^. ^jicDmm^m 30 
<Dmmzmiih^>z^7.^^WA\^x. blho, bl 

i^^<f^^f)^. BLHO, BLL ocDr^{iij{c-fe;i^ia^jJg 

[0 3 8 4] 5 8 (ommmm) mss 

8(Dmmmmiz^>tD^FRAM(D^^^j±:)i'm^^ 
^T««iHig§igT$)-S)o 

[0 3 8 5] 0 8 3-08 7(Z);^^t^. U:7Tl/>Xe 
hm^mC±Jl7 ^ y V\Z^^V^-)V^v KB 40 

[0 3 8 6] (n 5 9 (Dmmmm) ms9\t. ^^m(D 

[0 3 8 7] ms S^mmiZ^Jyr\y>7.\:fy 
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mmmmcomm^zmm-^ti^. :iniz^K^. ^mu^ji 

[0 3 8 8] 6 0 (D-mmmm) 0 9 O , *:^H^c7) 

^6 0(7)^Mff^^{C'St^^FRAMCO;>^^U'ir;l/gI5^^ 
^^f^SEI (b) <hSfrB0 (a) X$>^. Z.(D-\L)Vm 

08 9(OlHlS8t^«<h7S:^o 
[0 3 8 9 ] -tr;uyD>y^(7)chBL0DBLr!>^:^ 

^-t^^^t. ^atCBLHO <hBLL 0{Ct^,ggT^'5o 

J^h5>vX^^4It^JtCf nti, 0 8 3<0[ElS?Sci:^ffl 

[0 3 9 0] 6 1 (Dmmmm) 0 9 1 *^hjco 

^6 1 cD||ffiff^§i{C'^^3^FRAM(D^^'Jir;U^^^ 

CO 3 9 1] ^ISII«:+^/tv'^di-ir;!/h^>>?7;^CD 

yi^X^^it-LX. —m'^\iyhm (BLLO) (C. flfi 
m^M^^-r\:iy (BLHO) LTl^^o C 

<;)|||)5J{CJ;0, -fe;U-9--rXti8 F2 {CfcC-5:t-y>BL 

[0 3 9 2] 6 2 (ommmm) 0 9 2 ti. *5€0J(d 

116 2(7)^j66?^ffi{C'^t^^FRAM<?^^^U-t;Hg^^ 
[0 3 9 3] ^l§m^^r/V>:^chir;i/ h^>>^X37CO 
y-yx^^^LT. -i^^t'^yh^ (BLLO) (C. f& 

iim^mf)^im(Dmuh^yi^xi^^i>\^\^x. ^^^^-rh: 

-y (BLHO) {Ct^^LTl^-So ZLCOm^iZj^O. 
ti;Ht-f XfriS F^- (CT^t-S:^— X>BLitgj5JcT'S>'l);:?^, 

^^2fS(7:)^^mbm^fi7^^'#^n. ^ ^iz-tji^mmo) 
m^^&izj:^BLmm(Dm±^mf^. 
[0 3 9 4] (^63 (Dmmmm) 0 9 3 ti, :^mM(D 
me 3 (DmmmwAz^.tD^ F R AMcD-ty XT y-y'mj^ 
^^tmmmmmx^^o ^co-ir>xz>X[Hi8Sfi. 0 

8 5-08 6(Dfg^«2«, yyi"')V^y}^BL,m0i(D 

^J^0 9 4{I^t" o 

[0 3 9 5] mi^tLX^t. /PREH^High. P 
REL^LowtCL, iiy h^^ya — ^^ y^{z-r 

'A^Z. WL02^Ttf B SOO^±^f. ■^zJUy'—i^^B 
LHO, BLL O{C0|^tHL> ;in7!?^-tr >X 7 >Xf^CD 
BLHA, BLLAet3-?>o [^B#{CD WL ^Ttf . DB 
SOO^±tf, y^—^Jlf'-^^BLHl , BLLKC 
M^mL, ^n70^'-ir>X7>yrtCDBLHB, BLLB 
et^^o ^COl^. ^tOO. 0 t Ol^Sl-^Ttf. -tr>XT 
> Xf^ «c X - ^ ^ Efl bi^^a^) ^ o 

[0 3 9 6]*(.^T. PREL^5i-^_Ltf. BLLA, 
BLLB^Vs s {C^gii-To 0 9 3 {C;^"rct 
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O^Z. •t>XT>yF^{I> BLLA-BLHAFpI BL 
L B - B L H B Pal izmm -^ntz^r /I v ^ C 1 (Z)?:** 
T\ BLHA, BLHB<7)«'fit^. ir;l/<Z)S!^aS bffi^ 
(^2{^<7)fifcHtT:??^^*o;^cfiii:;^j:'i)o ^<Dm. /SAN, 

^^tH bffljCO B L H A — tr;HPJjc7) B L H B (DM. 

[0 3 9 7] ^jfcliT, PREL^Ttf, BLLA. BL 

L A^y >^'{Cb, TRNA^±tf. iitl^n 

/cBLHB<Z)5='— ^^BLL AtCfiaA-So t(DWi. Ot 10 
00^±tf. ir>XT>:/TlS*iL7^c5='-^^BLL 0. 

soo^T^f. wL02^±tf't;u^r^i;, /san, sa 

P^#ffitttlU, TRNA^Ttf> /PREH^Ttf. 
PREL^±tf, BLH 0 = BLHA=BLH 1 =BL 

HB=Vcc, BLL0=BLLA=BLL1=BLL 

B = vs sL-^^o c<7:)P#y^— "i" t"— 

[0 3 9 8] im6 4<Dmmmm) m9 5\t. :^mm(D '^^ 
me 4(Dmmwm\z%t:>^F KAM(D±>7.T y-ym^ 

m^cDmmnmjzmm'c^^-m^^-t. ^r^. zicom 

[0 3 9 9] ^9 3 ^^—tJlf)^. -fe> 

T'^^o mi^tiVXU. /PREH^High. PRE 

{Z. WL02^TtfBS00^_htf. ir;!/^'-^ ^ B L H 30 

HA, BLLA^^^o "tCDm^ O 1 00, <I>t01^i?:'^ 

[0 4 0 0 ] P RE L^jil-^itf. BLLA, 

BLLB^Vs stC^ii-To iia)ch#. 0 9 5 {C^fci: 
Viz. •t>XT>7'F^{C. B L L A-BLHAFe1{CK^ 

<Dm^mLm^<D2m<7>mrzf^fT^^'Drzmtr^^o ^co 

^mb#J<7:>BLHAch^'^--'ir;HBll<DBLHBC0M, IP 

[0 4 0 1 ] ^C7)i^. PREL^T^f. BLLA, BL 
L A^7D— >^CL. TRNA^±tf, iffS^tl 
/zB LHBCD^— 5='^B L L A{ce;i^<, ^COtt, <P t 
00^±tf. -ir>XT>y-eii*gLycT^-^^BLL 0, . 
BLHOfceA. -tr;KcS«#?A^^fT'5o ^C7)tt. B 

soo^Ttf. wL02^±if-t;i/^r^L:. /san, sa 

P^l^ffitttCL, TRNASTtf. /PREH^TCf, 50 
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PREL^±tf. BLHO=BLHA=BLH 1 =BL 

HB=Vcc, B L L 0 =B L L A=B L L 1 =B L L 

[0 4 0 2] 6 5 C7)^]^JF^Sg) Bi 9 7 ti. *^0^(7) 

me b(Dmmmmiz^^^^FRAM(D'^>7.7>y'mf$. 
mmmizmmT'^^-m^^'fo z:(Dmv^(D—m^m9 

8 fC^fo 

[0403] BI93. gl94 TRNA<h 

TRNB^i^^ LT 1 :*:(DTRNJ::^ML;^c.'i^^T^^o 

{3:, -fe>Xlg1ii?ttCTRN<^±tf BLLBffldfcU 

[0 4 0 4] (^66 (D^mmm) ei 9 9 *?gBjcD 

116 6<D*;^Jf^^.(C>eF>t)^FRAMC7)-tr>XT>ytSfi£ 
8 5-8 6C7)M^S2fg. KBLtg^CO^ 

mmmAzmmx^^—m^^-ro z.(DW]i'^(D—m^mi 

0 0 {c^-To 

[0405] ^97. ^98 t^T^^.^M. O t 00, O 
t Ol^o t 0(c^i:J6;^c.'^.T^^o :iCD^^, 'fe>XT 

immZTRU^±\ff^^:. BLHO, B L L 0 i^^i'T^^ 0 
XtK. BLHl, BLL l@\h—RUXhT^nmn 

[04 0 6] 6 7 (Dmmmm) mi o 
(Dme 7 (DmmwmAz^.t^^F R AU(D^> >ym 

08 8-9 2cDfi-^S2<g. :t--:^>BLm^(Dmmm 
mizmm-v^^-m^^-To 

[0 4 0 7] gl 9 3 ^i^t^^j^Jt. BLHl, BLLl 

f}m±'^n. ^^&:m.f)^^m'^tirzrzi^'fx. ^tum9 
3 tmmx^^o 

[0 4 0 8] (ig 6 8 (Dmmmm) mi o 2{t. 
co^ 6 8 (ommmwAz^^t)^ f r amc^^ ^ u ■\i)i^mm 

[0 4 0 9] ^'E^J±)lhy>i^y.^\zm^nz. trCSEE 

^mt^^^mmw^^/^i^i^ (ca, cb) ^m^l^c 

^>vX^^^LTt:^y (/BL, BL) {Cjggg 
L, ffi^i^T^U- h (PL) \Zir^LX't)\^':/ay^^ 

^mc-rzLy)^X^. mm^LXif^y^-JUy'y KBL 

[0410] (m 6 9 (D^mmm) ^ i o 3 1^. -^^m 

(Dme 9 (D^mw^mz^.t)^ fraucd^^^^) 
m.^^rmmmx^o. gii 0 2<7)^^:u-ii;KDifffiiHi 
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[0 4 11] :A'E^)^)lh^>zy7.i^±lZ. mm^mU 

)vt.u^z.hx^^. h^>zy7.^^myo\^iz4m:x± 
m/vx±)iTi^^ ^s-ATzit-rn^t. mM:b^xh2F 

tt. ^m^Ki±(Dm}^.^^^^m{zmm^t^^o 2« 
[0 4 13] zLn\ztiux^mmmmiz^^^x\t. 
> X ;i/ ^ Ji-e^/hco 4 F z+h-f XT ff^^-r -5 
isbmmzmmx^. h^>>^;^^ei^coyDirx. mm 

/V>^. }£K. 4-^/^->:$^. pnjg^^) ^C<D4F2 

v-^ x±iz^m\zmm-r^:i^i\z^u. it:>yh^02 
F2 ji^T(^-t;^^*JE-e^^o t^*a)8 F2 

UTtl. ^^X^^^Ki'^)V^^ X^m^\^\^X (4F2 30 

(CUT) ^n;o^?>> T r vA^cD^mmw^^n^^'^m^ 
^mmm\^x. hw^^m'pvxn<:^m-f)^mm^m 
x-^o ^fc, ^KDyjmcoyj^^x^^&f'ii)]^'^^ xm4^ 

[0 4 14] ^lf«#:^-^/^>'5^cDir[mm^^^;t^:^ffi 
\tmmt^^DXU<. 0^J;tt^' (S r B i 

TaO) t (PbZrTiO) (DtAmfi^mW^^ ^ 

^ ^ m.mmm u t ^> a t ^ <, 
[0415] (^70 (ommmm) ^ i o 4 ti. *^h^ 
(Dm7 0(DmmBm^mm-r^rcsb(Dn^mxhD. m 

10 2, Si 0 3C7)p<^U-t;KD»jfpor)— M^^bTli 

[0 4 16] Ell 0 4 (a) {t. mmm^nrcmmf}^ 
m^^yj(Dmnmw^^/^y^ (ca) cotx^^ux^u— 

at-r^o mi 0 4 (b) \t. mmm-^nrz.mm^m 
i^yjCDmnmt^^^^^y^ (cb) (T^bXT^ux^i^-T' 
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^']tl^^Lfc^^(7)^ffifc:X7"'Jx;i/-X<7:)MT?:il r^is 
mi^j$.^^^%om^rzm) ^igiio4 (c) tc^fo 
[0 4 17] m^mi¥tLx\t. mnmi^^^/'^iyi^m 
mz/\^-^^^mj±^muLx. cax-:^^^^aiL.. 
iz:k^r^mf±^wmLx. cb(Dv'-^^m.^\^\^/n 

$n^ai£^v 1 ^r-g)^, iguccbcD^^^^ijgG^^'ie 

;i^-r, Ca<Di^mK^i)^^&:^^mm,<Ofb-^\.^ (-Vc 
b) <V1< (-Vca) <DmJ£^Wm\^X. CaCD^ 

A\z. -JSV 1 =0 Vt^Uir^y h-r^o 
[0 4 18] m2{C, C b(7)53^MJ£fe;^^'ec^;^^l^V 
l< (-Vcb) c^m/±^8itJnUT. C b c7)5i^®jse« 

is^^^aiL. iinit. cb(D^mmi.^¥^ov \ < 

(-Vc b) (" 0" T^-^) ^l^^H (Vc b) <V 1 

C 1" ^-5^) cd«:;et. cb\z-\t)V'f-^^nm'^ 
^A^^frv^. ;^tc— J8[v 1 = 0 vtcUir^y h-r^o 
[0 4 19] ^3JC. -^fH18c$nfc5='-37COC a^(0 

M»^iA^^ff3. int.. cbcDT^-^Tj^^'^i^^n/cfi.^ 

(-Vc b) <V 1< (-Vc a) ( "0" t'- 
5^) igViti (Vc a) <V 1< (Vc b) ( '*1" t"— 
^) (Omii±.X\ C atC-tr;U^-^^M«^3A^^fT(^^. 
*t^{CV 1 = 0 VtcU-t-y hLXT^U^^i^-S/'NfFBli-r 

[0 4 2 0] it4^(7:)^f^Tf5Jg[7^^V 1 = 0 V{r'J-t^y h 

(/^o Ca, C b<^M^ffiL/##iA,^<OEgiJ<^V-v> 
^}toTfT-9{Ctl> (Vcb) / (Vca) IrbSfg-S 
fSIMJg7!?^'i^:^gch.m^^n^o (Vc b) y (Vc a) It;^^ 
/jN^t^^tVc b-Vc all7!)»<;^j:0^«if^coi^Hch;^cj: 
^L. (Vc b) / (Vc a) Vc c 

ciiO Vc btS:^#<T^;^j:l>^66. bXV c a <7) 

M;^M^$<;^cCO-r^^ /-^ xxca(Oy'—^i)mm^n 

[04 2 1] ^DiEmiz^^^^t. tn.mf±\t. m^mw^ 
^/^y^^x^^^^^fz^. mmmf£izMiyxm^^ 
m^x^mmR^rro. ^-dx. caTj^^ta^i o o%js 

'i>fiT:mm^Vc ama X. C b^'^R^Vt^^^m^l^ 

C a<Dm^aS\^^ ##]A^P$0||/Eti. Vcamax< 
IVl |<Vcbmin iiT^^T. | V 1 i - V c a 
max>a, Vcbmin-|Vl \>aL^'^a>0 

^f^o^-i^y^^^j^oi.zm^m^^y/'^i^^cDmm 
^m^-r^'ii^mf)^^^. mx^i. vca = o. sv, v 

cb = 2V. C bl^^tBLcOV 1 =- 3 V. C a ^^tB 
I^CDV 1 =- 1 V^zl^^-r^CD/^^U OCO0ijT^^c 
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[0 4 2 2} C am^thLCDV 1^- ivm. |V1 | 

~Vca = 0. 5V. Vcb-|Vl |=1 Vi:T>/N* 
'yyT.lZ-t^O^^t. ^10 5 (a) - (c) (C^fcfc^ 

^Am^^^Jtl^fc^-V^^^o :iri{t. nm^Ca, Cb 

«ffi<5:Vcc = 3V. C a^<5^/±iL^J[]Pmffi^ 1 /2 V 
cc = l. 5 VCOf&J|<]T-eti. Vc a = 0. 5-0. 7 
5V, Vcb = 2-2. 2 5 Vg^lC|^^LT=b^(/^. 
[0 4 2 3] 010 4, 1 0 StC^f ct-^tr, *:^iSJF^ 
ggTli '^1 1" ^-^ (mM:^^Ch(D^-i^. m^f)^C 
aCDy"—^) tiPr' (=2Pra = 2Prb) (DfiLm. 
tCfeO, "0 0" 5=^— ^^^-P r ' ( = -2Pra = - 
2P T h) (DiiLWilZ^K), **0 1" , *'10"tl0V(7) 

&miz^^o "0 1", "1 0" tiiwiu^amtcab^Ti?^, 

Tii, #ScD:^@atiiu3ig(7)4 F2 -fe;UcDa^chI^i;7:i: 
S?>til/2 P r ' = (Pra = Prb) 

[0 4 2 4] cntC^^bT. ^sim^=^-\'/t>^5^ffi«€: 

2fS{3LT> 4m?^'e^j^m^\^rzm^. -2Pr-2 

P r Pp1^3 5^*iU^c.'^.Tlf#g^f5«r^rca6 (2Pr, 
2/3Pr, -2/3Pr, -2Pr (D&m) . U :7 r 

XT, nC a p+ 1 T r cOn t:«:/ h^— ^^^iS^J^L-, § 
S^^ (mmmnnW^^/^zyi^^: n) {Clt^Ji7^J:^CD 
{CWLT, #®^^Ull> ^m:^^ (Logv (mM) ) 
tc 1:1: W ^o: -5 36 ^^ij <h ;^ci: ^ o 
[0 4 2 5] t:7.5^'JX;P-y(D|/lBI^^3io 

[0 4 2 6] fi^ilAfri, 2 t:^;/ h(7)ir>'l-T'— "1 1" 
(Dm-t (E".*J , V 1 =- ly 2 Vc cCD®EE^S3j!]P 
T-Si: (F".^,) {C*T> C a007"'-^;^;^l^<?^m^n 

-iSU-t';/ hLT, (G") .«^jC3fefc:M, Vl=- 
Vc c a)«JE^BljtlPLT, (H'\^J {C*T, CbCD? 

±y hm. (E") tCH^o :>5^fc, Ca(DMS^iA<^ 
X\ (J") yU^^-v^T (E") izm^o 

[0 4 2 7] mXli. 2 ti^7 hCDi^Jl-y'—^^^ "1 0" 
(75-^^ (C.'S) . V 1 =- 1 /2 V c c COttffi^^JlJD 

-r-^^h (F'\'^J (C*T, c aco^-i^^m^th-^ti 

-SU-t>vhUT, (G") .^Jr5fe;^c'#, Vl=- 
V c c CD^JE^ffllJPLT, (H".'^.) {C5l5Tv CbCDT^ 
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±yhm. (E") tzK^. c acDnm^^^ 

X\ (F") (C*T. (G") (CM^o 

[0 4 2 8] e^JAtf, 2 ti>y h ^ J^?^* "0 1" 
(^^a-^ (C \#J , V 1 =- 1/2 Vc cCO«i±<£:9lS0 

-aU-fe-yhLT, (A") }SjZ^r^m. Vl=- 
Vc c(7)ffil£^HlJ!jnUT, (H'\#J {C*T, Cb<D^ 

-ir^yh^^. (A") {cM>5o ^^JC, C a(Dnm^l^^ 
10 -e. (B") {r*T, :/U5^^'-i/T (C") {CM-So 
[0 4 2 9] «^J^«, 2 b'> h<0-k;U^— 37 7^^' "0 0" 

co^^ (A'\^J , V 1 =- 1 /2 V c c co^iE^mtin 
-r^(h (r\^j tc^T, c a(7)^-5';!?^*i^^th$n 

-a^Uir^yhUT, (A") .^(c^fct^, Vl=- 

Vc c CDttH^Sl^LT, (H'\#,) (C*T> CbCDy" 

(A*') tCM^o C a(Dnm^7h^ 

T\ (I") {C*T, yU^^-v^T (A") \zm^. 
[0 4 3 0] Z(D^Z)i^Z. iiLmmzl^. {G'\^J ti 

[0 4 3 1 ] 7 1 (Dmmwm) mi oeit. :^mm 
(Dm7 1 (Dmrnwrn^mm-r^r^sbcohcDT^ mi 02 

0 g§ - P# le ^ u X 3^ ^ IB b « ^ b T V ^ ^ . 
[0 4 3 2] m^M. BS00&rAVL02^il^LT, ?i 

^«#:+^/v>:$^c3oo , C301 ^/B'L\zm\zm^m 

C300 cDT'-^^M^mbi^cP^.^,^, Cico^-^^IS'I^ 

30 (D-m^m.]y^J7.^\z^K.. ^^{ccsoi (Dj'—^^m^ 

300 {C»#Mii«m(.^o 

[0 4 3 3] 7 2 (Dmmmm) m 1 0 7 ti, *^0^ 

(7)^7 2(D^igff^ffi^lttH>^-r'£>;t66(D=fo<DT. 0106 

[0 4 3 4] cnti, ja«lr;i/chl^-(D^jg-T:||3K'T?# 

^^}=^^-Vm:h'>ly(Df^. DWL^Low, DB 
SOl^H i gh(C{^oT^ttfr^> "0" 5=-'-^?^^^S#iZi 

40 ^n, :k(D^-<^)vmz "0" ?-^:<?^'®c<5^tti$n> y 

"1" . "0" T'-^^CD^Tsl^^miaJrBLmfe^itoT 

[0435] 0108 Biio 7<Dmmf^m(oy^- 

(b) , m4 2hmm(D9)}^f)^^^. 
[0 4 3 6] (^73 (Dnmmm) l o 9 :$i^m 
(Drni 3(D^mmm^mmir^rzst><D^<Dx\ mi 02 

50 m^^Lx^^^o :in\t. yu"-h (pd mE.mM<D 
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[0 4 3 7 ] m'^(Dmnmi^^'e^jm<Diz>7.y>^^ 

m^i^U^i^M. (1) -fe>XT>yF^t:«y h^?* (/ 
BLSA, BLSA) s s ift^^O TU< . VBLL 

\zy''^J'^^'-zy't^\B]^^t^^> (2) XSAN, SA 
FCDMitL^. Vcc, V s slM-^Wt^K. VBLL, 
VBLHlZ-r^mm^m-D. (3) -tr>X7>yF^{C, 

[0 4 3 8] (^74 (Dmmwm) mi 10 it. :^mm »o 
(Dm? 4(Dmmmm^mm'r^rzisb(Dh(Dx% mi 02 

0 8(CigfflT#^Sl{^c?D3 0(D{?iJ^^LTl.^ 

>5o cnt^. >^u~h (PL) 

[0 4 3 9] (^-XA) T-(i, PL-1/2VCC 
X\ t:^> hlS^VBLLtcyU5^-\'-vLT43-^. WL 
02^T^f. BSOO^±tf^<h. ±:)li,Z\t (1/2) Vcc - 
VBLLCDmii7^)^'^JDn^n> C300 (T^T^'-^TJ^^^i^i^m^ 

BLL<!iVBLHtc:ti«|iiLT, ^ R i 

[0 4 4 0] ^^tC. /BL, BL^VBLLtCjgdiL. 

C300 "1" ^-^(^)«^<h. "0" ^-^(om-^-v 

L. BL^V s s {cyU^i'-S^fCLT. MSWL02^ 

T^f. Bsoo^±tf. C301 (D^-^^m^as-r. -tr> 

XT>yTi^'fi^. BS02^Ttf. WL02^_btf. ^tl^ 
a#:^^/V>^PBl<7)Mfe^0 V{C-r^o /BL, BL^ 30 
^n^<XLT:^^6, WL02^Ttf> BS02^-h^f, 

h|g.i:-t;i/^g^LT. -P#tBttU>>^X37COC300 (D 
"T — ^^iDl^lznm^^^iyX. BSOO^T^f. WL02 
^_htf, /BL, BL^VBLL{c:/'J^-\'->^LTl 

[0 4 4 1] (y-XB) cm (D5='—^<Dm^lh 

Ifc/cC/BL, BLOSS#i2^^J0^'^-^^i:t.^o -^LT, 
/BL, BL(DVBLL^(D3\^T^f<Dm. ^tO 

[0 4 4 2] (^-XC) ti, XB) CT^^'&Tr, 

LtJj^*)^ 1 0 7 C037'^--tr;l^^ffi^^fc^^^^'r o C30 
I <D^'~-i^^±AifZnW'&^^'^n^K BSOO^Ttf> 
WL02^±^tYct^> /BL, BL^V s s H.Ttf 
-So CCDB#, DB S00td:H i g hCD^^, DWL^rLo 
w^zi^-Dtz^^. tr;i/{c "0 0" 3^'-^7:;^^»#i^ 

^n-So t(Dm. tr;i/tiDB SOO^L ovv. DW 

L^H i ghtcLT, ;(fcCD-!t'1'^;KDi)if^(C«A^:ich 

[0 4 4 3] (n 7 5 (Dmmmm) mi i i^t. 50 
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(D^7 s<Dmmmm^mmr^rz^(Dh(Dx. 11102 

[0 4 4 4] cinti, yu-h (PL) mjES!^<7):6rS: 
(Dm^^^^-'t. mi 1 otchb-^T. i^^-rLt>ik:^^T;^j: 

IK WL02, B SOOc?:)iftfP|gc^MbLTi^ilffc;;?^^|gin 

'So 

[0 4 4 5] (y-XA) Tti. PL=l/2Vcc 
t'^y h^^VB LLtcyj^^^-v^LT^D^. WL 
02^Ttf. BSOO^±tf'i)ch, ir^l^fCtS (1/2) V c c - 

yBLL(Dmiif)mu^-^n. cm (D^-^-^m^th^ 

BLL^hVBLHtCtgtiLT. C COt'--^' ^ T R i 
g h {C L X-mtEm Vi^X^\Z f BIST -5 o 
[0 44 6] :^\Z. /BL, BL^VBLLtCifchL. 
C300 '^1" ^-^CD^^ch. "0" 'T—i^(Dm^X 
(7)»MScOjSl.^^M< L. BSOO^Ttf, "fe^Uchh: h 
^^5>StLT> /BL, BL^Vs s (C:/U^'^->?{C 
LT. SMBSOO^±^f. C301 (Dj'-^^m^^'to 

Myxry-zfxm^i^. cm (d^t—^ (Dnw^^ii.^'^ 

fro. /BL, BL^<3^-rXLT;!>^^. SSTR^ 
H i ghfCLT. -P$tB«U>>'X^<7)C30q (7)^—^^ 
-ir;U{cSS^iA,^LT, BSOO^Ttf. WL02^±lf. 
/BL. BL^VBLLtcyj^-V — S^LT l-^-^r^;!/ 

[0 4 4 7] (y-XB) C300 CDx- :^ (7)^^[±1 

ifc;^^/BL. BL(7)^##i?.^;&^'JBC6;^ci:l^o ^LT, 
/BL, BL<7)VBLL^<^§I^TtfC0B#, <I> 1 0 

[0 4 4 8] mm. cm ^mt^mn^cm ^mtsm 

^TP L|gW*^^^V^T. C300CO^^ti, OV^P 
L^Vcc/3, 0 V^BL^Vcc/3 <hL. C301 (DM 
^\Z\t.. OV^PL^Vcc, 0 V^BL^Vcc<^®fflT 

mv^^'^mmi.x^^^^o 

[0 44 9] (^76 commmm) mi 1 2\t. -^mm 
(Dm7 6(Dmmmm'^mm-t^rzi^(D^(Dx\ giio2 

^j^^To ^nji, yu-h (PL) mj±^-~''^^mw] 
-r^m^^^vx^^^o 

[0 4 5 0] mn(Dmnmi^^'E^jm<D-^y7.7>:/im 

^—mtEm'r^\yi^::^^^n'D.^.(D^x^D. mmx^ 
^^mmzr^^'^m^<D$>^vBLL. vblhctd-t'u 

[0 4 5 1 ] (II 7 7 (Dmmwm) mi i sit. -^mm 
(Dm? 7 (Dmrn^m^mm-r^rz^cDhcDx. mi 02 
7^^601 0 7 0)-\i)m^isczj^m 1 1 2(D-^yxT>:fm 
^izmmx^^mi^(D3'D(Dm'^^Lxi^^o z.n\ft. 

yu-h (PL) mEE-'gK.igi(lCD^Fiec^«'&^?Kf o 



(36) 



4§Ba¥ 1 0-255483 



69 

[0 4 5 2] mmzmot. t^L«EE7!;^^j^$(.^C300 
^mtsm^U. (1/2) Vc cgI^PL::^^^ffli/^^o ^ 

n\z^D. -izMzmu-^n^ \ m±mf± i (i/2) vc 

c^/Jc-So tn:«ffi;6^*:;t#i.^C301 -trJl/^i^tF«^. PL 
hia^f/BL, BL(Dm±mmitv c cX—mz^-DZ. 

[0 4 5 3] XA) -Clt. PL=l/2Vcc 

ti^y h^^V s s (wyj^-V-i^LT^fe^, WL02 10 
^T^f. BSOO^±tf^<h. -tr;i/fCtS-(l/2) Vc ccDffi 

{47i)^'^nj!}n$n> csoo (D^r-^^^m^t^^-^n^o z.(d 
m> -fe>7.7>y<^ffitt^t:u, e^:/ h^^Vc c chV s 

sJCli'liiLT. CKT^T^-iJ^^TR^H i ghtCLT— P# 

fetel/>^X:5'{ClS^-r'5o /BL, BL^Vss 

tCJ^iL. C 300 7^^* "1" ^'-^(Dm^t: "0'' 
COi^^TCO^HScDi^V^^tK b> /BL, BL€::7D 
-5=-^ >^fCb;tt^, PL«EE^Vc c fCi^f^o 

7>yTlitiLT, e>yh^^Vss, V c c IcT^ 20 
<h, C30i i)^ "0" a)«^??»^iA^;^tfft:)n. :;^fefcP 
L^ffi^Vs s\zT\i^^. C301 "1" 

[0 4 5 4] PL^ffi^ (1/2) Vc c tCj^L, b: 

-jWmi^ (1/2) Vc c ic-fn^^XT^. CpT^ 

^> C301 (D^-^\zn\^x. m^z'Ammn^n^^ti 

•hm^^o PL= (1/2) Vc cc^^^T, TR^^H 

)Uz^m^]h^\^X. BSOO^Ttf. WL02^±^f> / 
BL, BL^V s s {cyU5^-V — v^-r-So ^^^(?:)2 tC 30 
^-rj:3{C, /BL, BL^ (1/2) V c c LT7??^«E», 
BSOO^T^f. WL02^.±tfTt)^l.^o CinT% 1^^ 

[0 4 5 5] -^u^iz. —mm'&\yzy7.^\z^mmw^ 

^niy^^m^^tzm^. VPL" ^g|^(7)^^{CLTi5 

[0 4 5 6] (^-XB) tl, C300 CO^-^COi^^m 

i*:?:i://BL, BL(DM»^^<?^?^?^^S^::67:^:(.^c, ^LT. 
XBL, BLCOVBLL-«.c7)^I^T^fC0Pf. <I> t 0 ^± 40 

[0 4 5 7] (^"XO fi, (y-XB) CO^^T\ 
300, C301 ffl(C2a^11x.. -'P#lB'»l/>-'X:^7tcC300 

C300 , C301 (D'T-^^^vmzm^^L. 

fiCDT''-:$7^ngB<^-^0^0f High-Bnad 
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[0 4 5 8] (m 7 8 (D-^mwm) EI 1 1 4 2^^B^ 
C0m7 8C03IMff^^.^l5iHJ-r^fc*?)COt)C7)T\ Ell 02 
;!)^^>gll 0 7C0;^^:{Cig^T^'5-tr>XT>y(B]S§CD — 

[0 4 5 9] ;ints. zfv-h (PL) miE^— SB^ig 

Ift-r^^^-e^-So 0114 {C^TJ: {C. (gl 1 1 2 
«^t3j!jpx.> ;^^yyu >^S<7:>ys— tr;^^-fe>XT> 

-fm^p^\zm?ircm^^U'DX\^^^o 
[0 4 6 0] (^79 (ommmm) mi i s\t. 
(Dm? 9(Dnmmm^mm't^tc^o:>h(Dx\ E1102 
^^^mi 0 7(7:):^i:{C3Sfflir#^-fe>xT>y[Hissc7)— 
m^^Lxi^^. zn{t. ^v-v (PL) n&^—%i 

[0 4 6 1] Ell 1 Acymmznx. ti-j-f^) y^*m(D 

^ — fe ; P ^ -tr > X T > y 0 S§ f r 2 a {i A T I ^ ^ o 

cinn. mi^m\z^mmw^^ niy9(Dm.mt^m^'ox 

\zt\v-:f')y^*^m^^A.. mmi\:r^m^\zm.mtif<s. 
i^^mm-^i^xhJ:\^K 

[0 4 6 2] (^ 8 0 (Dmmmm) 1 1 6 tl. 

(Dms 0 (D^mmm^mm't^rc^(Dh(DX\ eii 0 2 
f)^^mi 0 7 <D':^^\zmmx^^-\i>:^T>':f\Bi^(D— 

^l^^LTl^^o znU. T'U-h (PL) mEE^— SB 

[0 4 6 3] gii 1 5 <tmu^j^M. -ptieni/s^x^ 

[04 64] (ms 1 (Dmmitifm) mi 1 rift, 
(Dms 1 (D'Mmmm^mm't^rz^(Dh(DX\ mi 0 2 

^^^m 1 0 7 0:^^(CjlfflT^^-t>X7>y[Hll?§(^ — 

e^j^^LTi^^o cnti. •T'u-h (PL) mm^—m 

[0 4 6 5] 0 1 1 4 <tm<^^^A\t. -mt^^.\yzy7.^ 
■^^2\iy h^'-^^^m-^Xi.^^.^sX^^. 10^ita«/dE 

:in\t. 01 14 (^— xc) (D^oummizmm 

[0 4 6 6] ^m. m 1 1 3^z^'rj:^f^. yu— 

mmmmt. mi 0 9izm-r^ofx. e^y h^jiti^^ 

^^:;^ffi^ffl-?^^t)i±T. 0 1 0 2—0 1 0 7C0^t: ^y 
h±)l^W}i^^^^ Z. Lf)^^^^o 
[0 4 6 7] (1/2) VddT'l/"- hilt: ^y h^/Milii^ 

U-hche^y hlS^titi^m'^'&^-t^T^J^CDe'y h^lx 

-^tti-rf^-e*)^^ c<7)«^. e-y h^s*i(7)itti, mi 

10. gji 1 i(Dm(D'^wz^w.^i^umi.^<ts.^o 
^tz. mi 0 9(D\i-j hmwL^^'^^^^^^\z:^^^x 
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[0468] 0102—10 7 C7)-fe;^^I^^ LT^ 1 1 3 

f)^m^\zU^K'^. yu—hSH^Vss, Vcc. 
(i/2) Vcc \zmW}'r^ii^^^-f)^$>^o V s s , V c c (c 

T^oti, vss, V c cmizmm-rn^^^^^f)^. (i/ 

2) Vc ctCf -l>tCt^, 9-yy'\Hm(D (1/2) Vc c^g^im 

^TSg^^n^c {\/2)v c cmm.^m^'^^ii!:^m^^$>^^ 

yi/- h^V s s ;^)^b (1/2) Vc c tcH"r^-&. (1/2) 

vc cmm^^T^^ommtf^^o 

[0 4 6 9] 01 1 8{C:^rJ;-5(c. 2-fe;uy 

(1/2) Vcc maicosnmw;^ ^n^o 0 1 i s tc^i^ 

Tti. h^PL l;{i^6PLnCr)n5i^fiJbT4i5 0. 

[0470] 0119 (a)t^, :fu-hmn^2mm 

IZ^i^i. Fl^mmmm^^lt. PLA;6^*Vc c {C/j:^.^^ 
PLB^VssfCL. PLA?&^*Vs stC/'cJi'lxh^PLB 
^VcctcL. PLAcLPLB^rf^H— hUT. (1/2) 
V c c ^ggjfigtc^g^^itTl^^o ir;i/TU-rA (i^y' 

(DPi.mW}m^(Dmm\B\mm^mi 2 oiz^-To ple 

QL^H i g hlC-r^C^tC^O PLAchP L Bfi->3 
-h^n, (1/2) Vc c;0^^g^^^$n^. $b(C> 

[0471] 0119 (b) ti0 119 (a) \zm^. 

6U?"c^J^^U, ilco^^T^) (1/2) Vc cfr^aifj^^ 
-e^-So 0119 (b) 0OPLig»j[ElSS<h-7^=i-y[HlSS 
(Z)i¥i9lHlg§{^]^0 1 2 1 JC^-To 
[0 4 7 2] 01 1 9 1C:}3(.^T. (it^) TU-fA^i;!?^ 

-rBfiJ^. 0 1 2 2 (C^r<:fc^'{r. P LBa/O^O-TT^cJ: 

<. BL^fevc c ^c:/u^•v— vtCUT. yu^At^SL 

CDift#^$-fr^<h, mm\>ZPL^ (l/2)Vcc[CT# 

<rco^#(7:)-fe>XT>7'lHl^^0 1 2 3 (c^-To -t: 
>X7>yAt5V s s :7^'j^-\'-vlE!g§7j?^'f#«!c^n> -fe 
>XT>yB{iVc c :7"U^r-i^lHl^?Ji^*^^^n^c 
012 4^i, 2 fc'^:/ h-fe;KDH5¥<?)f!^a:Jb^p-tr;i/7 

AliB s s yU5=--V->^'T\ 7l/-rB^Vc cyU5^^ 

[0 4 7 3] (n 8 2 (D^mmm) 0 1 2 5 
(D^s 2(Dmmmm^mm^^rz^(^h<D-x:\ 0102 

CD ^ ^: U -t;KDl?ftffi[ElSS0^l|5i'r ^ ^ U -fe;l/^itCO 

iST®0^^-ro zinti, 0 1 0 3 cD^sifico^j^^^jT* 
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[0 4 7 4] hWiw^m^^. mm(Dm^^^mnw^ 

[0 4 7 5] (^8 scommmm) 01 2 eti. 
(Drns 3<Dmmmm^mm'r^rzib<Dh(D'v\ 0102 

CO ;^ t U ^;i/C7)^«[Hlg80 ^ ;^ ^ U -fe^Ul^itcT) 

»fffi0^^"ro cnt^, 0 1 0 3<75^iic7)^jgWT$) 

[0 4 7 6] fc'^y h^ff^fiS^, l^;p€DS?^j:^§*^m^2^+ 

^nzy^^s i ffiic^fiJrlSSbTVi^a 0 1 2 5 

^2asitc»tt-esN^^^'rntf. ^(Dmi>z^mnw 

[0 4 7 7] 8 4 (Dmmmm) 0 1 2 7 
(Drns AcomMmm^Mm-r^rcibcD^cDx. 0102 

8frffi0^7R-ro cn\t. mi 0 3(Dm7&(DmMmx$> 

20 

[0 4 7 8] TIK«<gl3 2 a^^cO'|g<^J^':?«sgt/^t^5^^ 

[0 4 7 9] (B 8 5 (D^mmm) 0 1 2 S ti, :*5gB^ 
00^8 5(7)|ligJF^^^IttBJ-r^;^ca6c7)^C7)T. 010 2 

td:7f-y>^ViJi2 T r + 2 C a p m(D±:)im^<Dmm 

(a) :S:r/ir;i^»rgD0 (b) ^:^fo 

30 [0 4 8 0] ^jK^m^it^mz. m^^imo) 

[0 4 8 1 ] (^86 (ommmm) 0 1 2 9 

01 0 27&^*4F2 -fe;i'tC2fc'^y h(30^-^^«}fr 

i.r:L^<D^m.mmm,\.x. -^^m^v^yi^Ts^^nt 

\^X\ivhmzmmLX. ffi^^PLlcS^LTV^^o 
l^^Mz^^ivhc^^-^^^m-r^^tit^X^. IBIS 

[0 4 8 2] (H 8 7 (D^mmm) 0 1 3 0 

(Drns 7 (Dmmwm'^mm-r^rz^(Dh(Dx\ 0129 
^ fffi 0 ^ SI 5i r ^ ii ; u ^ Kfr a 0 ^ ^ b ^ ^ o 

[0 4 8 3] 4 F2 -tt^XJCirjl/b^>>^X3^^, ±g|5 
Z.t^Z^^X. 4F2 iJ-'f XT'Sb'-:/ hcDT^-^^^}^ 

[0 4 8 4] (n 8 8 (Dnmmm) 0 1 3 1 li> 

(7)^8 8(DmmBm^Mm-^^rcit>(Dmmm^mx$> 
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U ^ 5S 5^m#^ ^ / ^ :^ ^ -tl ; U h ^ > >^ X ^ ^ 3t ^fJt^ ^ 

^iiio$i±^ z.ti.zxD^mmi^f)mn^o 
[0 4 8 5] (mB9(Dmmmm) mi3 2Jit. :^mm 

(Dms 9(DmmMm^wim't^rzisd(Dh(Dx\ 0131 

[0 4 8 6] A¥'l^^X\Z^}lh^yiy7s^t. ±m 

[0 4 8 7 ] (^90 (D^mwm) ^ 1 3 3 fi. ^mm 

(7)nCap+lTr ^)im^^m 8 3 (D^fiK^M^'&t) 
[0 4 8 8] 4F2 -^^ XiZ2\iy h&.±COmm^^Z^ 

^^fpLT, ^ iE>iz±:>7.y>xi^^nmi.x. ^^vX 
[0 4 8 9] (^91 (D-mmm i 3 4 ti. *»bj 
mv^^m. (b) «i$tt0T^^o 

[0 4 9 0] ^1 0 2a:>^m&h^^f^^^^n^^^'^^^ 
v^^M^Jt^^-r^n C ap + 1 T r •tr;U<*fiK^S?'J: 

> >^ X ^ tCiS V ^ ^fi^S#: 4^ V ^ -fe h ^ > >^ X :^ 
\zmz WJmm b T V ^ -5 r 

mm-yn=^^mM\z^m.\^xt^^^ ±:)ihy>z^ 
7.^izm.m^mvxi^^^o 
[0 4 9 1 ] :i(Dmj±^'rmi'\t. mi 34 (b) 
Tct-ptc, —^(D/^^T^^msi^^zu^Lmyji^o^mM 

^ iwi bji -5 ^ ^ -r -5 o 

[0 4 9 2] 9 2 C0||j!lg?i^^.) ^135 ( a ) \t. 

i^mm(D^9 2(Dmm,wm^%m't^rz^(Dh(D-v. m 

1 3 4(Z)^ffi[eIg§^l|iiT^^AWX^iS^^t'o il^: 

[0 4 9 3] mm^T^^ (Da) LLXiit. HISS 
(b) (e) ^mmj^^^mK^m^o (b) ti. 

p n p^l^t^n p nCT^Jg^T^g^^n, n^MMt-^v 

^^bTv^'^o (c) \tmmmPNi^^^m^^rcyjii- 

-y-r^-KT^igbTt/^^o (d) ti, pnj^^. n 
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ps^(0M^'j«§^^'^*sbTVi^o (e) \tn$nmi¥=¥ 
itx\ M.m^'f±(DtfimE.:^^±^'r^z.^^mmLT\^^ 

[0 4 9 4] mz. (e) iZ^l^Xlt. m 1 3 S(Dj^o 

um)ss.x\^fj:< . m2 4(Dmnmi^^^/^i^^(D—mi,z 
nmmi^^^^/^i^i^^^wx^nxi'^n^tmmx^^o 
[0 4 9 5] (^9 3(Dmmmm) mi3 6\t. :^mm 
(Dm9 3 (Dmmwm^mm-r ^fc^cDmmim^mx^ 
10 mi 0 2 <Dmmf£^mf<i^^mnmi^^r /^i^^ 
mmm-r^nc av-^ IT r±:)\^m^tmtjiK^. mctn 
MJico'iDi^mmLx^^^o mb. 'fe;i/h^>>^x^(c 
m^mnmi^^^/^i^i^ (ca) \t-^)ihyyi^7.^{z 
m^zmmmmLxi^^f)^. ^(Dmnmw^^/^i^i^ (c 
b) \t. mtfimi^ (Ra) ^mmzmmLx^^^. 

hyyiy7.^\zmmm\^X^^^. Z.n\Z^K^. ffifix^ 
^RaOj£ta^+5^^^<l^^bT43<<h, t^-^^M^^ 
mb/«^3A^B#. ?fiii«#:^^/V>^C a<7)T'-^{l 

[0 4 9 6] :zm)]mz^^. ©jf^chbTii. ^-r^^if 
^7.9(^^-9^0 aiznm^'sh^'^nu. 2^mnw 

^\ny9+ l^)VVy>iy7.9't)Vf)m'^X^^. 

[049 7] (m 9 4 (Dmmmm) mi37\t.. 

[0 4 9 8] m\zir^'r\iLm\zmyim=f"^mxn\t. m i 

3 6(^^ffi[HlgS^^?lT#^o mpL\t. CaCDm^m^ 
^5 On s*r^TfT'5C:di^#x.^<h, Ca^a^lO 
OfF^T-ScL, t=RC;;^^«^, R = C/t = 100f 
F/5 0 n s = 2MQo ct-^T. RachbT. 2MQJ: 

[04 9 9] {m9b(Dmmwm) mi ssti, ^s^bj 

(nm9 b(D^mm^.^%^m't^ti^(Dmm\m^mx^ 

40 ^1 3 6c;)^Mff^^{C-t:>y^7>yiHlS§. Ca(Dm 

^aib5='-^^--^IE1SbT4o<. -B^IB'g.l/S^X^lHl 

mx^^o 

[0 5 0 0] (II 9 6 (Dmmmm) mi 39\t. ^?^m 
com 9 6(D^mMm^mm-r^rzisb(D9^ ^ >9*mx$> 

mi 3 s(Dm}^(DmiiF(D—m'^^i^x^^^. zn 
\t. x\y-v (PL) mmg^co^rs:<7)ii&^^-ro 

[0 5 0 1 ] (^-XA) Ttl. PL= (1/2) Vcc 

T\ b'^y K^^V s s icyj^^-vbT^^. WL02 
50 ^Ttf. BSOO^±tf^<i:. ^Si^m#:4^^/N'x5^C300 
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it^n. cm <Dy'-^{t-m^i^.uz^7.^iz^W'^n 

^coa. /BL, BL^Vs sizM^L. C300 

mii<^»£<b> vvL02^±tf> Bsoo^Ttf> mnmi^ 

=^^/'\iyi^m(DmiiL'^OV\Zl.X. /BL, BL^Vs 
s — i^t^LT, SiSWL02^T^f> BSOO^ 

±tf. C301 O^-^^M^tB-To Z.(Dm. -tr>XT> 

CO 5 0 2] ^^ir/BL. BL^-r Zl^-rXLT, 

fB1tl/>^X^<7)5=^-37tr. C301 tCT^-^cT^MS^iiA;^ 

^fTc»o '^iizyBi^. BL^-r ii^-rxbT. bso2^ 

BSOO^Ttf. WL02^±tf. /BL, BL^VBLL 
[0 5 0 3] (^-XB) fj. C300 

/BL, BLcT^VBLL'xCOfl^TtfCOBf. 0 t 0 €:Ji 

[0 5 0 4] (^-XC) {y—TsB) (Dm^-V. 

^tkTo C<7)'>— Xtf^i, «iJAtS— »#fB1t!/>?X5'^C 

300, C301 mizzmmm^. -P#HBtiu>^x^{cc300 
, C301 cDpj:^ifA;^ct^, -m$mui^7.^ifn^x. 
cm , C301 cD^-^^^vgB{c^^fctsL> nm-fy^^- 

mmm.uzy7.^izm^^^t^m^(D:^^izmi.xi^^o ^ 

m(Dy='-i^^^m^t'PDmO't^. High-Bnad 

[0 5 0 5] (n 9 7 (Dmmmm) ^ i 4 o . *fg0j 

(7)^9 7(7:)||;^ff^gi^|^0^-r^fc66(?)#ffi[HlgSEI (a) 
<h»®!II (b) X^^o 
[0506] 13136 cr»f?«[eISS. El 1 3 7 COt^A'-T X 
77^-;l^T-'«y HBLt«^T^o;^(DfC**U, El 
14 0 {i7r--y>B L^JSE^SJ^^-To 

[0 5 0 7] (119 8 (D^mmm) mi4i\t. ^^mm 
com9 s<D^mwm^tm'r^rzib<Dmmmmm (a) 
<tmmm (b) t^^o 

[0 5 0 8] 1 4 0 (Cirb-C, ^ 7 — K C7)ffiS(Z){4S 

/V>^±{Cff^^S$n. b7!i^t>^ 1 4 0 Sifc^-^ 
?S l^m^*^^ r ^ <7:)ia^U(7)jii;?7!?^'i^ ic/cj: o T i/^ ^ 
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^^To ^ltCC7)^^t>. ^13 6. Ell3 7C077:t — 

[0 5 0 9 ] (n 9 9 (ommmm) mi 42\^. ^^mM 
(Dm9 9<D^mmm^mm'r^rzisb(Dmmmmm (a) 
tmmm (b) t^^o 

[0 5 10] gii 4 l^Ilt-^:, mnm^^^ /-^i^^ C h 

I113 6> Ell 3 TODy':^-;!/^'*:/ K=^fi!c-et>^iKT€' 

10 [0511] 1 0 0 (Dmmmm) ei i 4 3 ti, 

Bjomi 0 OcD^iS^^^|»Hj-r^;^cis^)<Di^ffi|Hlig§EIT 

[0 5 12] 1 ;^^U'tr;i/h^>>^X3J^{c^:^LT. 3fli 
<;)?il^m^+i'/1>':$^ (Ca, Cb, Cc) ^SAfc* 

a b i:iS^iJJgr^LT. Ca. Cb, C c (Dimxm. 

Cc. Cb, C acD|i|B-eifS€jA'?^^fTPc 
[0513] 1 0 1 (Dmmmm) EII 4 4 tl, 

m(Dmi 0 i(Dmmmm^mm'r^r^^<DhcDx\ mi 

[0 5 14] ;in{Cj;0, 4 F 2 -tf-r XT:\ /NVl^^<Z)ir 
;^h^>i^X^ci:, ±SCfC3MC0^I^S#:4^-\'/V>^a; 
2<l(7D}g6t^^^^^LT> 3 t'*;; h<Z)5='-^^J#^|g 

ira:t-y>BL^^t>^B(Cg|iiT#^L. tl^y h.^;U 

[0515] (^102 (ommmm) mi 4 5\t. *^ 
Bjc^mi 0 2(Dmmmm^mm'r^r:iisb(Dmmmmmx 

[0516] El i 3 (Diijm0s,o)mmm^{zit^. — 

\Z\t^l.X^^Ui'^:fy^. Bi 1 3 6--I 4 3(D:^^(D^=^r 

/^zyi^^m^<D=^^/^i^^(Dmmm^i-r^^z. mio 

[0 5 17] tc^x. m^^ufz^^xcDmmmmjz:^^^ 
xn^^cttz^K w^(DSF'i (Dmmzit-<. mnm 
{z'y-\^^^m^^iK^<f^^x.^.f)^^^. z,n\t. 

^oW)yuvi^:2.m^m\ztx^tL^. mumz o\z^ 
-txot^mmo-vn':^^^mmL'X. "tJiru^^y 
-K^^^f^jc^^tiLT. y^y^^y'mm^x^^mo 
^^^K-t^zt-fj^x^^o m^. -ti-:/^- Hssco:^^^ 

[0 5 18] fib, tAE*c^8 F2 ■t:;Kct>pg®7-H^ 
50 fie5ScD|5g®7-F|g;^:Kti, ;<-r>7-K 
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^<z)y- hwn^w^-r-So ityD^T-'zi-y4stci 
^-r >y-H^cD^^;ue^y^^fie*c^>^'^>h (sh 

[0 5 19] ZLCD^ofJim^lZi^Xt^. 10 

- Klgti;<i5^;UTti7^ci:<. U S i , WS i , MS i , 
T i S i #(DrS}gtrCie^^ffll/^^fca6. t^y^- Kl^tC 

[0 5 2 0] \^xv(DnmMm'x:\x. z.(D^^uf^m^'^ 
[0 5 2 1 ] (n 1 0 3 (Dmmwm) mi 4 6\t. 

[0 5 2 2] :^mmmmitmmRcmm^ ix4iz&m 

2CD1/2 (=1/4X2) {cfiM-r^-Sc dcDJ^-^^^ci: 

m^Lxi^^ mm^T -8 7211^. mM^r -1 
0 8 6 9 1-^) o ^mmmm\^z.n^. PRAu^zmm 

[0 5 2 3] M • R/Dti^-r >0— S-R 

ji^m^xm^. ^(Dm^xy-hm^^tiy^yhvx^^ 
^i^jz^^. z.(Dt^. ^yr7-]^mm?^^jv\^. ^-7 

^ )vm.tfi\t.'f- hmmi&iK\z):t^W'^\zmfif)^^h'^^'^tz 

CilMti, R;0^'^», C;:;^^4^5i^co/tfi61/4{c{£MT# 

[0 5 2 4] *:^H^CD^i^af^^^:U{C3iffl-r'5<h, R 
Ctm\iW\CX^^tz^. RCiS5i70U/2 
(CilfflT^^o ^ 1 4 6 CO^iJTii, MWL1*{C^C^U 
T, 1t:/»7-K^4*:0/tfi6. it^ ^7- H^S 4 *tCML. 
T. MWLl:*:. ^7— K^ffl ^ ^>/Uge^ 2 *:(7D|t 3 

iH^jp-;u^ivr > V'f3^(nA/3m\zm^x^^. 
[0 5 2 5 ] (^104 (Dmmnm) mi 4 7 it. 

m(Dmi 0 4C0|ISSff^«ifC^t^^FRAMC0S*t^^^ 

^-tz/ciy^mx^D. mt^Lrc±x(DmmmmAzmm 50 
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[0 5 2 6] cinti, mi 4 eizit^. Rcmm^f\^^ 

Ll^iZtiLX. -y-:/^— K^8*(Dfefi^). 1ty7-K 
IS8*{C?^LT. MWL 1*. +J-7''7— K^^Me t a 
1 @B^4*(Dlt 5*<t;:i:0. mi 4 7:5T(DmmmiZ7r: 

i>zm^x^^o 

[0 5 2 7] 1 0 5 (Dmmmm) mi4s\t. 
mo)m 1 0 5 (D^mmmAzWit:>^ f r amos*:^^^ 
^-ry'a^y^mx$>o. m$^i.rz±x(Dnmmmjzmm 

[0 5 2 8] mmm 1 4 e cDmxit. r cilM^/J^$ < 

^•^'D^;^^)l\:^y^^mf^VX\^'^^^m. -9-:/»7-K 
Wizy^r>hmmz^l^X. y—hmm\t\fy^ (2F) 

^^o€DizEm^n. zL(D±i,z^i^)uy)^(^zy^>hmn 
^iF. zi>^^ hizMT^y-hmmcoTm^m^ox 
[0 5 2 9] liii 4 s\tz(Dmm^mtk\^x^^^o m 1 

4 8 (a) {z^-tJ:olz. +)-:/'7- H«ltl2 1 *:cD 

m^xmu^mm^-r^. i*fi. ;<^;nB^chityD 

X^. ^0 l*fi1t:/'7-K^fflpt^;HE^$it>^TU 

-r^^^x^i^miL. ^z.x^- hmmz^m^^x^ 
rz.mmx\ y-huimiziy^yh-r^. igi4 8 (b) 

[ 0 5 3 u j 1 0 6 oxMmmm) mi 49 «*:560>g 
(Dmi 0 6(Dmmwm^mm-r^rc^(Dh(DX\ mi 4 

8 (a) (b) (Dmfi^^M-z>rcm^<D^'y'tiJi7u-r^ 

[0531] ^149 (a) \tm 14 8 ( a ) 

IEI14 9 (b) tilgI14 8 (b) izMm-T^o mi 

[0 5 3 2] :*:^|gff^^-rr(^, h iB^- =l > 3^ ^ h 

[0533]|1150(a) (b)H, 121149(a) 
(b) cDrt(Oy-h, t'^y h^-y-- hPp1zi>^^^ h<7) 
^^^^-To 1115 1 (a) (b) 111149 (a) 
(b) CDl^Jcoy-N, ti-y his, tfu/ hPel^I 
hO^^^^-To BIl 5 2 (a) (b) mi 4 

9 (a) (b) (D^(D^^)l. 

[0 5 3 4] 1 0 7 (Dmmm) 1 5 3 1^. 
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□ ^' |pj — ^ ^ -r C M O S 0 ^ ^ b T I ^ 

[0 5 3 5 ] B SOO^±^f'i)«^. MBS^T 

tfTBSOO^±tf. /B SOO^T^fnti^l/^L. WLOl 
^Ttf^^^. MWLO^_htf. /WSLOO^Ttf, W 

[0 5 3 6 ] (m 0 8 (Dmmmm) mi s 4{t. 

7 i/-f ias25:D^'x ^ T ir u-f saso^^y ^ ^ b T (.i 

-So *:^ssjf^^t>. mt^±xa:>mmmmjzmmx^^^o 

[0 5 3 7] *:^0BCOt>e) f^e^CD^^tC 
1 T r + 1 C a pT^^$n^:^^tZit^, 1 -tlXT^ir;!^ 

[0 5 3 8] 1 0 9 (D^mmm) Bl 1 5 5 

[0 5 3 9] UO. tJ'^JA^l^i.ZMLX. ^^D-^^X^ 
7>^U <h;^^AX^7^^U^WbT430, a'::7TF 

^bT, U^>^>'>-<h^^^^:6^^l>TKUX 

[0 5 4 0] ^jy>y>iy-(Dm.^m^f}^^^m'^. z. 

n - y & X ^ 7 A n - ^ { c -< ^ - y ; ft ^ 

?J^\ v«y t: >^'^n/cX^7nC7chX^7;^J^A^^*StR 

[0 5 4 1 ] 1 1 0 (Dmmwm) mi 5 
m(Dmi I ocon^mmiz:^(>f^^^)<'E^j'fi)U(DO^ 

7;^ffi^^TEIT$>^o 

[0 5 4 2] HI 5 5 (7:)[Hlg&^^t.^^i:, Hi 5 4 Tffi 
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<DW:^m^\t. m^<D'}zMz^tzf}^^^@,^. WL--t 

[0 5 4 3] (ig 1 1 1 (D^mmm) mi 5 7\t. 
BMcDmi 1 i(Dmmmm{z^n^^S:;^^^j±:)i(D^j^ 

[0 5 4 4] z,n\t. mi 5 5<D':ray{7mfS.x^mT' 
m^it. ii^-t^vcowL 0 3{z^t^'f)^^mnmi^ 

^^/^zyi^^m<DJ:vU^^iZtiLT\t. ^COWL0 3 

^-^izH i ghtcL;t^^T-tr;i/h^>vX^^>-3- 

c^^. X^7CD|^i;7— K^T^'SSWL 0 3^Stf^f 

iiLTfi. M-t^;^^ff ■3}lS^:/n'>^(7)7 KL/X$ 
X.. X^7C0SWL 0 3{Z^^^-r^X^7;<^:U{Cia'K 

[0 54 5] (^112 (D^mmm) mi s s\t. 
mcDmi I 2(7)iiMj^si{ci5tt^^j&;<^u-fe;KDU^ 

[0 5 4 6] dtits, mi s 5<D'fay^mjs.x^mx 

WL0 3, WL 0 2 {C^fcTi^^^'g). ^Icl^tlWL 0 3#ffi, 

^^LT^i. ^C0^^X^7CD|WIi;7- K^f^ (SWLO 
3, SWLO 2) tm^m^^o :Z(Dm^. Ts^T^^'E 

X^7CDSWLStC*^f&T^X^7>^^U{ClB'KL 
T4D</^ltTr^l^o 015 Ttrtb^T, mx^Librc 
X^7p<^U^^fg;M-t:^>g>o 

[ 0 5 4 7 j (^113 (ommmm) 0 1 5 9 
:^m^^-^'mx^^o . 

[0 5 4 8] :in\t. 01 5 5(7)yn'y/7«^T^ilT 

WL 0 5, WL 0 4lZ^rc-f}^^. ^l^tiWL 0 5 ^?i> 

WL 0 4m&o:>mnmi^^^/^iy9mm(D^vrj:^^i>z 

3, SWLO 2) (hM^^A^o CC7)^^. X^7^^ 
UiLTti, S^^A^fT^SlRyD^y^(7)7 FUX:5: 
ri^, ■ir;uya'y^P*gcDp^^-r7Fl/X^X^7(DSW 
Lff(C?^J^-r^X^7;^^U JCtB1SLT43<7^cHtTm 
l^o 01 5 7-01 5 8tCt:t:-<T, X^7p< ^: U 

^[^(Dmcm(D&m(D-\Ljif)^^^^^Lx^. ^mx^ 

[0 5 4 9] 015 6 --0 1 5 9T^L;^c 

T.^TTU^lt. ii1^-feJU(hl^i;-t;l/7U-ri^tCfeoT 

t)^i^L. ^mm^±^-f^rz!5b\z. m^)vr\^^x^ 
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[0 5 5 0] (mil 4(Dmmmm) mi eo\t. 
f}m -i) 7??^% ^ism^*^ ^ V ^ ai^n izr^ ii^^^f)^ 

[0 5 5 2] 01 6 Oc^MT'ti, 1 t:>(7)!^s§^«:^^/^ 

[0553] gii6o> 0161 (Dmm\mm^m i e 2 

f^<u^. WL3, WL 4 ^iiiR-r^^^. W 
L 4^Jl^"e-ir;^5^-^^l^^mb. cn^— 

v^x^^tClBtt-r-So vl<7)<t:#. WL 5c7)-fc:;Klv'3 — N 

StRbT. WL 5c7)-fe;Ht$gco^^i±5L, 

^-r^o :St^{CWL 4^315^ LT. — B#tS^,Ix :^ CD 

[0 5 5 4] nmz. WLO-1, WL2~3, WL 6 
--lW§in\t.. WLO. WL3, WL 7;6^6M^ti:Si± 30 

. hW5:<D»jf^^J^^ 1 6 3 {C^fo PLli (1/2) Vcc 
V s s-Vc c^libT't)^-&6'rt>iil«^T^ 

[0 5 5 5] 1 1 5 (Dmmmm) mi e4\t. 
7.^<Dmnmm^i't)\^^iLx. :in^mnmmLx?^ 

-s^^?^'. -fe;p;^iS7:;^'S;^j:^4aigor)-t>/K7DU'i'T'::7 h0 4o 

( (a) (d) ) <^^bT(/^'5o 

[0 5 5 6] Cinb^^. ^^T3S^fc4 F2 it-rXJ:0 
::^^l/^7^^\ 1 M t: h F R AM— 1 6 Mt: 

hFRAM^<7:ifgftflFRAMtC®^-e#^o "t^Ht-f 

Xift^^^^-fy^. h-^^/v:^mm<Dnmx$>^. (i/2)v 

[0 5 5 7] 01 6 4ti, t'u/ KM®, 
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[0 5 5 8] 016 5t^<l<Z)rt, t'-y 

UTi^-^o ^bti. 01 6 efiti^y i-^ii-/^;niFal 

[0559] 0164 (a) {C43l>T^^. 

A" V ^ cofig ^ ir h ^ > X 37 (Dii ^ — K ^;5-fBi 

iz^Ey^mxmm^ti. mnmt^^^^/'^zy^cDTiz 

tiyh'^m hWitmu^mx^^-^^^y h'^xi-xm 

[0560] 0167cr) (a) 0164 (a) CDir 

;i/^'7- K^:^r^;!)^b^fc'f ^">^0^^L. 016 7 

(a) CDA-A' TCO»rffi0^016 7 (b) \Z. B~ 

B ' x<Dmmm^m i e 7 ( c ) {c^To 0 1 e 7 

(b) \tium.m(Dy'-\^^^^Tmmm-^(omm^^i^. 

016 7 (c) tmt5:gC0y- H:^^^iiBBII®-vCD^g^ 
^^-Tc 0 16 7 ( d ) (C^f <^ "9 tC. 016 7 ( b ) 

ti&r^D. \iy hmm^i!\-Lxm$^^mmt;^^)im^ 

mm^xh^i^K 

[0561] 0164 (a) (D^jm^^Z:}on^nm 

mmm^^^s i yycf. T i , T i Nm^iffi^x. 

^(D±\zmi^Tmmm^w^^-r^^-^^m^m<. ymmm 
mmk\z. ±,t^ib^-s^)vmxmM/- K^t^^LTc-^^ 

m^mz^^yunw.^ t (hs i T^/^'j^ir^uTS/u-^-r h 
f)m^ ^ n ^ Pa^ii-^ . ^a^itft:^^ ^ n y ^m^mmz t 
\if^m\:.\^x. Siy^^^iiTi, T i Niicorp^jc^^fb 

t: ^y MSPbI;^ «y y U > -r X ^ fgMT ^ ^ o 
[0562] 0164 (b) (D^lM%. ^m^W^^n 

'y^(J^y\z^}VVyy'yy.^if^WM^n. \iv h^Hd 
tx^(nWi\zy- H^:;^f^(c#t:^y^-rnTlBiS$nTi^ 

^0 01 6 4 (b) cD^ffi;^f^(D-r^~->^0^01 6 8 

^ ^ ^ A' V ^ (t:) _t SKm^ X ^iTSB®^ =1 > 37 

[0563] 0164 (c) (D-^MX. mjK0 4 eh t^ti 
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[056 4] 0164 (d) (D-\zMt. tufSgl 3 chfSiS 
^LTl^^j^JT^-So HIS chS^^cli^.'i^Ji, ffit5:e;6^bm 

^f£MbTi.^>5o :ic7)j:^{c. ^I^m^^^r /^>^3^-^< 

[0 5 6 5] 1 1 6 (Dmmnm) mi 69\t. *^ 20 
[0566] 121169^^01 6 4LmmiZ. 

^^bT(/i'5« 01 7 1 tit'^y h^^-;?^^;U 30 

[0 5 6 7] 016 4'-'01 7 1 <D±iJl(D^Wit LT> 

•t^^. pi.mcoTumm\t^^)\^hTu-f\H\t.mmx 
[0 5 6 8] 1 1 7 (Dmmmm) 0 1 7 2 

^ -r ^ffi [Hiss 0 i »f ffi 0 T: s> o 
[0 5 6 9] dOD^Mff^^Ttl, HutE05 5 (a) cd3c 

m-^. ±T(D±:)iy-\^{z:hi^TTunmm^mzmn 
mwm^m^i^. ^(Dm\zmmt)iy-\^m±^±un 

[0 5 7 0] ZCOm-^h. mi 7 2 (a) tC^-Tcfc^ 50 
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{z . mmmmm (c 2 o comnm^^ ^ ^ ^ mm^'m 
mwm(D^iizi^mmi^i^< . ifD^\^m}^.f)^^^o ^ 

[0 5 7 1 ] :^mM\^±.mLr^^mmw^mi.zm^ 

[0 5 7 2 ] 

^yvTs^t. ^mm.w^^ ^ n ^ ^m^mm l r f r a 

M(D^^^)^)v^m}^^^z.t.\z^^. mmh'yyi^T. 

[0 5 7 3] ^fz. (1/2) vc cm^yu-^:^^x$> 
[0 5 7 4] Htct'^y hmmm(DM:m^^'^mx\ 

[0 5 7 5] ^tc. ^mM(D^^mmi^^=eO\^Vyl-y 

oDvx^AtcjifflT#. ^^{zMmmit-f)^ii^>mxft^tim 
m^^m L (/ i V X ^ A ^;^^»cD ^ u ^^ii^-^rji x ^ a 

[0 1] ^lco^/7a0^(C'S:b^FRAM^^«6L.;?^c:=i 

> e^L-^ Xt^ A^^t" y n V ^ 0o 

[02] mi(Dmmmmiz^^t:>^FRAM(Dm:^mfS.^ 

-r¥®0(h»r®0o 

[0 4] mi(Dm^mf$,^mm't^rz^(D'\^)m^^^ 

[05] m2(7)||j5Efl^^(7)I3>h"^-^S^X^A^^-r 

[0 6] S3cD^jSgff^^,c7)a>t:zL-^>^X5=-A^^T 
'7'n'y^0o 

[07] m4(Dmmm(D:2>}:l:x-^iy7.r-L.^7f^-r 

[08] m5c7:)^SSff^^.c?:)n>bfa.-^i^X"7^A^^-r 
yn«y ^0. 

[09] m^o:>mmw>m<ozi>\dzL-^iy7.'TL.^^^ 

[0 10] m7(0*rti?F^«ltC«^^:)^FRAM^}SaUfc 
1 C;^-K^7f:T^^0. 
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[Ell 5] mi 2(Dmmmmjz^^t:>^FRAu^mm,iy 

[Ell 6] mi 3<Dmmmm\z^^t>^FRAu^mmL 

fzUFv^y^^^-rm^mo 

[^17] mi Acommmmiz^.t^^FRAM^mmL 
tzMFv^yzf^^-rm^mo 

[01 8] mi s(Dmmmmi>zWit:»^FRAu^mmL 

[01 9] mi 6(Dmmmm^z^^t:^^FRAM^mmi. 
[02 0] mi 7 (Dmmmmiz^^to^FRAu^mmL 
[igi2 1 ] mi s(Dmmrm\zw^tD^FRAu^i^mL 

fzy(m.^y\zzx. — 9iyy^=rl^^^^'t^uv^m. 
[02 3] m2 0(D*SSJ^^{C«:b'l>FRAM<DS*^ 

[02 5] 0 2 3(0[El^«)a£^Sl3K'r^;^c66(D-tr;i/^^ 

[02 6] 02 3C^)lfiIg§«^£^^^-r^rc^e>CD^^:U-fe 

[02 7] 0 2 3<;:)lHlS§tS^^*Jl-r^;^c«s6cDy^:U-t 

[02 8] m2 i(nnismmz%f)^FRAMQ:>m.'^^ 

[02 9] m2(Om^\Z^\^^'Zy ^—)\^'fy hB Ltg^K 
^^^U;^c«?*J^^-r0o 

[03 0] m2 2<D'^mBmz'^^^^FRAyi<Dmmm 

m^iSff^0o 

[03 2] ^mMY^msz^^^^mv^m^mmt^fz^(D 
[03 3] «-^igj^ffi{c*5tt^»if^Cil^iftB>^t-'g);i^c36t7) 

[03 4] :*:|gH^<D^7:j:>:im^^<i:6^T^-r0o 
[03 5] *f!H^<^ifj:?il^^^i:i6T^-r0o 
[03 6] %2'^<D'mm^^^Z^.f^^FRAM^WiWi-t 
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[03 7] m2 3(DmmMm\z^^-i^mv^'^mm-r^tz 
[03 8] m 2 4 (D-^mmm^z^^t)^ f r Au^i^m^ 
[03 9] m2 A(om:mwm\z^^'i^W}^^m.m'^^tz 

[04 0] W,2 ^(DmM^m\Z%t:>^FRAM^mm't 

^ 2se> (7) -t > X T > ysB oo«^ ^ ^-riHiss 0 c 

[04 1] m2 5co*Mff^g8tw:fett^»jfP^lttB>«r^;^c 
a6coft^Kff^0o 

[04 2] m^o(o^^—±,)v^uy^(Dw\(r>m^m'^ 

[04 3] m2 b(Dmmmm\z^n^'^)vmmhm^ 
aa u{i-^fich<7:)M«^^^-r0o 

[04 4] m2 6(D^Jgff^gi^^-ri5?'^— fe;l/^^tJ''t 
[04 5] 04 4 (D^ffilElSS^im-r -5 K 7^ hCO^J 

^^-r0o 

[04 6] m2 KD'mmmm^z^iD^FRAyim^m'^ 
[04 7] m2 s(D^mmm^mm^^rz^(Dmw^ikw^ 

0o 

[04 8] m2 9 <Dmmmm^mm^^rzib<Dmm&m 

0o 

[049] m 3 0 (DmmmmiZ^t)^ F R AM<^S:*:#I 

^^^-r^«[His§0o 

[05 0] mS 1 CO^j^ff^^JC^t^^FRAM(?)a*t^ 

^^^'r^tfiH!ss0. 

[051] m 3 0 j^zfm 3 1 <Dmmwm\z:i^n^W]i¥^ 
mm't^rz^s^(Dm^&mm. 

[05 2] m3 2(7)*SSif^^^l5iBJT^;^c«6co=b(0-c\ 
[05 3] m3 2co||;^ff^M^lft0.^'r'^/ris6a)=b(D-r\ 

[0 5 4] m3 2(7)^Mff^Sg^ltt^-r'5fc86CD^CDT, 

§a^^u^igcD^j^^-r0o 

[0 5 5] m3 2 0mmmm^mm-r^rz^(D^(Di:\ 
^ u «ig(^«sj ^^-r 0o 

[05 6] ms 3 0mmmmiz%t:>^FRAu<D^/'^'i 
x«ig^^-r0o 

[05 7] m3 40||«S^ffitC^t)^FRAM07^AW 

7.tS3t^^t-0o 
[05 8] m 3 5 (DmmmBiZ^^t:>^ F R AMCDy^'A^ 

[0 5 9] m3 5(D^i^ff^^JI«t)^FRAM(;)^J^^J 

^^-r0o 

[06 0] mS 6(DmmMmAZj^^tD^FRAM<Dr'/i-( 
[06 1] m3 7CO*;^f^^{Cf^t:)'S>FRAM(7)T-VW 

xm^^^-r0o 
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me 3] ms s(Dmmmmiz^.t:)^FRAu<Dmm\B\ 
me 4] ^39 (Dmmm\z%iD^ f Rp^u(Dmmm 
[1116 5] m4 0(D'^mmmAz^.t:^^¥KAM(D^mm 
[06 6] m^KDmrnwrniz^f^^Y-RAMo^mmm 

[gI6 7] 'm4 2(D'^mmm\Z%t:)^¥RA^l(D^m^ 

[^6 8] me> 7 (Dmmmm<Dy^'-±)i^m^mmm 
[^6 9] me 5<Dmmmm\zmmx-^^y^-±:)\^^ 

[07 0] ^4 3c03lifeff^^JC:^t)'i)FRAM<7)lf«[Hl 

[07 2] m4 5(Dmmmmjz^.tD^FRAM(Dmmim 
K^^"r0o 

[07 3] S4 ecD^ifgJ^^tC^^^^FRAMcO^^ffi© 
0o 

[07 4] m4 7<Dmmmmjzw.iD^FRAM(Dmmm 
s§^^-r0o 

[07 5] ^4 8CD|IMff^SlJC'^t)-g>FRAMC7)x^ySW 
[07 6] m4 9C0^JSff^^lC«:b'5FRAM(OT='A-r 
[07 7] ^5 0 (DmmwmiZ^^io^F RAMCD^/^-i 
[07 8] ^5 1 CO^;teff^^«C^^'5FRAM(7)5='/\'-r 
[07 9] *5g0J<7)FRAM<Oe^y ha^a. M^tBL 

aM(7)'tr;i/ii:^m^<?tt^^-r0o 

[08 0] ^mm(DFRAM(Dm^t^^o:>/^ X<D±i 
[08 1] *^0^<7DFRAM<O-fe;U-tf-f X\ ^'y7'*y--f 

X(7)-t;ntJ'Jgcft#tt^^-r0o 

[08 2] ^5 2CO*j5lgJF^^JC^^^FRAMCO^iSB[Hl 

[08 3] ms scommmmiz^tD^FRAMCDmis^i^ 
^^^-r0o 

[08 4] ms 4(Dmmmmjzwt)^FRAM(DWji^m 

^^-r0o 

[08 5] US SO^^JEff^^tC-^t^^FRAMCD^ffilEj 

S^^^f 0o 

[08 6] S5 6C^^M?[^^,tC#.t)^FRAMC7)»jf^t?iJ 

00 

[08 7] ms 7 <DmmBmiZ^^tD^F RAM(DmmiB\ 
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^^^f 0O 

[08 8] m 5 8 (DmmmWJZ^>t:>^ F R AMC^^ffilil 

s&^^-r0o 

[08 9] ms 9(Dmmmm{zmty^FRAMCDmm^ 

g§^^-r0o 

[09 0] me 0OSIMJ^MiwfiSt:)^FRAMC05='/W 

[09 1 ] He 1 (DmmmmizWttD^F RAMCDmmm 

iO [09 2 ] |g6 2(DmMMWilZ^.t>^F RAM<Dmi^\B\ 
[09 3] ^6 3(7)^j!gff^^(C«tD'2)FRAMC^-tr>X 

T>y[Hi^0^^-r0o 

[09 4] He 3c7)||Jg?^^tC^^:>^FRAM(7)«jf^fi?iJ 
[09 5] me 4(D^mmmjZ%t>^FRAM<D'iz>7. 

7>7'[HigS0^^-r0o 

[09 6] ^6 4<^||5S?^M(::0^^^FRAMCOKf^0iJ 

^^-r0o 

20 [09 7] He S(D^mwmAZ^^t:>^FRAM<D±:>7. 

T>y©K0^^-r0o 

[09 8] me s<Dmmmmizj^.t>^FRAM<Dmi'^m 
^^-r0o 

[099] fg 6 6 <D^JSfl^SI(C^t)'5 F R AM(7)-tr >X 

7>yiHig§0^^-r0o 

[01 0 0] ig6 ea^mmmmizmtD^FRAMiDmf^ 

[0101] ^67 (DmmmmizmtD^ f r AM(^)-t > 

7.7>y[Hi?s^^-r0o 
30 [01 0 2] me s(Dmmmm\z%tD^FRAU(Dmm 

[01 0 3] me 9 (OmmMmiZW^tD^ F R AUa^y"/-^ 

[01 0 4] m7 o(Dmmmmjz%t:)^FRAM<Dmi¥ 

t X 5" u X z^m ^ ^-r 0o 

[010 5] m7 ^(D^mMm.\Z%f:>^FRAyi(I^mVF 

[0 1 0 6 ] m 7 1 (Dmmmm\z%t>^ f r AM<Dmm 
40 [01 0 7] m7 2<DmmmmizmtD^FRAu<Dmm 
[01 0 8] 01 0 7 o:)mmmm<Dy^-t)i^m^\M, 
[010 9] m7 3<Dmmmmi>zw^t)^FRAM(D't:> 
[0 1 1 0 ] m 7 4 (Dmmmmi^z^^tD^ f RAU(omi¥ 
[01 1 1] m7 so)mmmmAz^.tD^FRAM(DmiiF 

50 [01 1 2] m7 e(Dmi&WmJzmtD^F RAU<Diz> 
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[0 1 1 5] m7 9(Dmmwm\zi^^t:)^FRAu<D±:y 
xT>y[Hiss^^-ri§io 

[0116] mso(DmmmmAzw^t)^FRAM(D±:> 
mi 1 7] ms i(Dmmmm\z%t)^FRAM(D'\z> lo 

[|2!118]11I102 — 107 c7)-t;HCiifflT#^7'U' 

[glii9]iai02-'i07 <D-t;uir3SfflT^^:/u 

cmi 2 0] mi 1 9 (a) (D-^^u— hmmmm:&i^(D 

[012 110119 (b) (D-yu- hm.mmm:^^(D 

[0122] 0119 — 121 (DT^i/— hmMmm:!^^ 20 
izmm-v^^mi^m^^^mo 

[0123] 0119 — 121 cDvV- hm^ll^Ki::^^ 

[0124] 01 19 — 12 1 (D:7V— 
JCigffi T ^ »lf^09 ^ 0c 
[01 2 5] US 2<7:)^M?^^fC-^b^FRAMcD^/N' 

-rxi^ig^^-r0o 

[012 6] ^8 3Cr)^JS?^^{C«t:>^FRAMC0T'A' 

-fXt^^^^f 0o 
[01 2 7] ^8 4C0^Mff^^t3^^^FRAMO7='A^ 30 

[01 2 8] ^8 5 (Dmmwmizi^^t^^F RAucDmm 
[piK<h^'A^-rx^^^^-r0o 
[012 9] ms ecDmmmmizw^t^^FRAucDmm 

©SS^^f 0o 

[01 3 0] ^8 7<7D^j!tef^Sifc:'^*:>^FRAMC07'A 
[013 1] US 8 0r)^JS?g^{C^:b^FRAM(D#ffi 

iH]^^^-r0o 

mi 3 2] ms 9(Dmmmmjzmto^FRAU(D'rA 40 

[01 3 3] ^9 0<^^MJI^ffi{C«t:»^FRAM<D^« 

[Hi^^^-r0o 

[013 4] ^9 1 (T^HSSJF^^KC'g^t^^^FRAIvKD^ffi 
[0 13 5] m9 2<DmmmmiZ%tD^FRAM(DJ'J'< 

[01361^93 (Dmmmm\z%fD^ f r AU(Dmm 

[013 7] ^9 4CD|l|Mff^^(C^^^F RAM<7)x/S^ 50 
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<Xl8jg^^T0o 

[013 8] m2b(D-Mmmm\z^^i:>^FRAU(Dmm 

[013 9] ^9 BcD^Mff^^.tC^tD-SFRAMtT^Bjf^ 

^j^^-r0o 

[014 0] |g9 7CO^iS?^^(C#.l:)'i)FRAM(7:)^ffi 
lHlg§ 7^ AW X ^ ^"T 0c 
[014 1] S9 8(7)^il£?f^^t:i«^t)'&FRAM(^#tf 

[hi?§ 5=" AW X ^ ^-r 0 c 

[014 2] ^9 9CDllJ£ff^^(C'e^:b^FRAM<7:)^tf 
©28 <h /\W 7. tSig ^ 0o 

[014 3] ^10 OCO||;^ff^§g(C>e^^^FRAMC^^ 
tt[HlK^^'r0<. 
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